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I.  TITLE:  Environmental  Assessment  for  Northern  Cheyenne  anH  Alluvial  '^allev 
Floor  Exchanf^es:  Squirrel  CreeW  Coal  Area. 

This  environmental  assessment  (EA)  was  nrepareH  In  accordance  with  the  federal 
Coal  Management  Program  and  In  compliance  with  41  CFR  3400  and  30  CFR  ISOO. 

'’’he  assessment  also  develons  mitigation  measures  (stipulations)  which  will  he 
Incorporated  Into  the  noncompetitive  leases  Issued  to  Consolidation  Coal 
Company  and  Chevron  Resources  Companv.  '^e  Rureau  of  Land  Management  has 
signed  an  agreement  with  these  two  companies  to  Issue  leases  for  the  Northern 
Cheyenne  Exchange  hy  Oecemher  1,  10R4, 

IT.  AJ.’^ERNATWES  CONS  IDE  RED 

A.  Proposed  Action:  Issue  noncompetitive  leases  and  exchange  coal 

found  unsuitable  for  mining  hv  an  alluvial  valley  floor  determination  in 
areas  selected  by  the  companies. 

R.  Issue  noncompetitive  leases  in  areas  agreed  upon  and  exchange  coal 
found  unsuitable  hy  an  AVF  determination  in  an  area  other  than  Squirrel 
Creek. 

C.  No  actions  ^no  leasing  or  exchange''. 

III.  DECISION  AND  RATIONALE 

A.  Decision:  Accept  the  proposed  action  with  the  stipulations  attached. 

R.  Rationale:  Passage  of  the  "Northern  Cheyenne  Indian  Exchange 
Legislation”  (PLDh-401)  provided  for  cancellation  of  certain  leases 
within  the  Northern  Cheyenne  Indian  Reservation  and  negotiations  with 
parties  holding  svich  leases  For  noncompetitive  leases  For  Federal  coal 
off  the  reservation.  Consolidation  Coal  Company  and  Chevron  Resources 
Companv  qualified  under  this  law  and  signed  agreements  with  the  Secretary 
of  the  Interior  to  exchange  their  reservation  rights  for  noncompetitive 
coal  leases  of  130  million  tons  each  in  the  Squirrel  Creek  area. 

In  addition  to  the  exchange  agreements,  Chevron  and  Consol  are  equal 
partners  in  the  proposed  CV  Ranch  mine,  which  is  located  in  the  Immediate 
adiacent  area  of  the  exchange  agreements.  In  their  mine  plan  application, 
portions  of  Squirrel  Creek  have  been  declared  an  alluvial  vallev  floor  hv 
the  Montana  Department  of  State  Lands  and  the  Office  of  Surface  Mining. 
'Hnis  resulted  in  a denial  to  mine  portions  of  the  companies'  fee  and 
federal  coal  leases.  Under  Section  Rio  of  the  Surface  Mining  Control  and 
Reclamation  Act  (PLD5-87),  the  Secretary  may  enter  into  an  exchange 
agreement  for  leased  federal  coal  and  must  exchange  federal  coal  for  fee 
coal  that  is  precluded  from  being  mined  because  of  an  alluvial  valley 
floor  determination. 

Recause  the  decision  to  lease  or  exchange  is  made  by  the  two  laws  cited , 
the  Secretary  of  the  Interior  has  no  discretion  in  considering  issue  or 
exchange  of  coal  leases.  He  is  further  constrained  by  the  cancellation 
agreement  with  the  companies  to  the  Squirrel  Creek  area.  Since  the 
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noncompetitive  leases  must  occvir  In  the  Squirrel  Creek  area,  anv  future 
alluvial  valley  floor  exchange  should  also  occur  In  this  area  to  minimize 
environmental  Impacts  and  to  ensure  the  exchanged  coal  would  he  mineable. 

C.  Mitigation;  The  stipulations  developed  for  these  noncompetitive 
leases  and  coal  exchange  are  attached. 


IV.  CONCLUSION 


I ^Ind  this  document  to  he  an  adequate  assessment  of  the  proposal  and  an  CIS 


is  not  required.  I recommend  selection  of  the  proposed  action.  The  cumtilatlve 
effects  of  a lease  and/or  exchange  will  he  described  In  an  Environmental 
Impact  Statement  to  he  written  by  the  Montana  Department  of  State  Lands  before 
a nermit  to  mine  can  ^^e  issued. 


Ray  Brubaker 


Attachment:  Stipulations 
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LEASE  STIPULATIONS 


Five  areas  were  found  to  be  unsuitable  for  mining  in  tbe  MFP 

Amendment.  These  were: 

Criterion  3.  - l/2=raile  of  Montana  Highway  FAS  314  and  a buffer  zone  of 
100  feet  on  either  side  of  the  right-of-way  for  a total  of  IS  acres. 

The  exception  could  not  be  applied  as  a formal  agreement  to  move  the  road 
does  not  exist  at  this  time.  An  exception  mav  be  applied  at  a later  date 
provided  all  parties  involved  agree  on  a relocation  plan. 

Criterion  15.  - 51  acres  of  riparian  habitat  were  identified  as 
unsuitable  because  of  the  high  wildlife  use  which  occurs  in  this  area.  No 
exception  was  applied  . 

Also,  154  acres  of  sage  grouse  winter  range  and  413  acres  of  antelope 
winter  range  were  identified  but  these  areas  were  not  found  to  be 
unsuitable  if  the  following  conditions  are  met:  "A  mitigation  plan  for 
the  sage  grouse  and  antelope  wintering  grounds  will  require  anv 
successful  bidder  to  show,  and  the  State  of  Montana  to  agree,  that  all  or 
stipulated  methods  of  mining  will  not  have  a significant  long  term  impact 
on  the  area-wide  species  habitat.  Reclamation  and  management  of 
reclamation  areas  must  also  provide  suitable  post-mining  habitat.  This 
land  would  then  be  considered  suitable  for  leasing  and  the  mitigation 
plan  would  become  a lease  stipulation.  If  the  State  of  Montana  does  not 
agree  that  reclamation  and  management  of  reclaimed  lands  would  provide 
suitable  post-mining  habitat,  the  wintering  grounds  will  be  excluded  as 
unsuitable  orior  to  issuance  of  a lease.  This  mitigation  does  not 
preclude  the  Montana  Department  of  State  Lands  from  enforcing  its 
selective  denial  and  unsul tabilitv  process. 

Criterion  IR.  - The  RLM  did  not  find  anv  of  the  Squirrel  Creek  AVF  to  be 
unsuitable.  As  part  of  the  CX  Mine  permit  application  process,  DSL  and 
OSM  identified  S7  acres  in  the  EA  area  to  be  unsuitable  for  mining.  No 
exception  was  applied  to  this  area. 

The  AVF  determination  overlapped  the  riparian  habitat  delineation  by  47 
acres,  so  the  actual  acreage  found  unsuitable  along  the  Squirrel  Creek 
bottom  was  91  acres.  The  location  of  these  areas  is  shown  on  Map  3. 

A total  of  520  acres  of  the  EA  area  must  yet  be  surveyed  for  cultural 
resources  and  unsuitability  criterion  Number  7 applied  before  a mine  plan 
can  be  approved. 

Mitigative  measures  (avoidance,  stabilization  and  protection  or  data 
recovery  of  cultural  resource  values)  for  all  portions  of  the  EA  area 
will  be  implemented  in  the  case  of  presence  of  National  Register 
designated  or  eligible  properties,  prior  to  mine  plan  approval. 
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SniTTRRKL  CRREK  WONCnMPRTITI VE 
LEASE  AREA 


PTIRPOSE  Afm  NTEED 

On  October  P,  l^SO,  the  "Northern  Cheyenne  Indian  Exchange  Legislation", 
('PLOh-401')  was  passed.  This  act  provided  for  the  cancellation  of  certain  coal 
leases  within  the  Northern  Cheyenne  Indian  Reservation  and  negotiation  with 
parties  holding  such  leases  for  noncompetitive  leases  or  bidding  rights  f^or 
competitive  leases  for  federal  coal  off  the  reservation.  Consolidation  Coal 
Company  ( Consol"^  and  Chevron  Resources  Companv  ''  Chevron')  were  two  of  the 
parties  affected  by  this  legislation.  Agreements  were  signed  by  both  companies 
in  December  1<5R1  to  exchange  their  reservation  rights  for  coal  leases  of  1 3D 
million  tons  each  in  the  Squirrel  Creek  area. 

In  addition  to  the  exchange  agreements,  Chevron  and  Consol  are  equal  partners 
in  the  pronosed  CX  Ranch  mine,  which  is  located  in  the  immediatelv  adiacent 
area  of  the  exchange  agreements.  The  CX  Ranch  mine  is  in  the  permitting 
process  hv  the  Department  o^  State  Lands  (DSL')  and  the  Office  of  Surface 
Mining  ('OSM')  . Portions  of  Squirrel  Creek  in  the  CX  Mine  area  have  been 
declared  an  alluvial  valley  floor  T AVE')  by  DSL,  which  resulted  in  a denial  to 
mine  portions  of  the  companies*  fee  and  federal  coal  leases.  TTnder  section  SIO 
of  the  Surface  Mining  Control  and  Reclamation  Act  (SMCRA,  PL  0^-37)  the 
Secretary  of  the  Interior  may  enter  into  an  exchange  agreement  for  leased 
federal  coal  and  must  exchange  federal  coal  for  fee  coal  that  is  nrecluded 
from  being  mined  because  o^  an  ARE  determination.  This  exchange  shall  he  made 
under  section  706  of  the  federal  Land  ^olicv  and  Management  Act  of  lD7h 
( ELPMA')  . 

Because  the  decision  to  lease  or  exchange  is  made  by  the  two  laws  cited  ('PL 
DS-B7  and  PL  D6-401) , the  Secretary  of  the  Interior  has  no  discretion  in 
considering  issue  or  exchange  of  coal  leases.  He  is  further  constrained  by  the 
cancellation  agreements  between  the  Northern  Cheyenne,  the  Department  of  the 
Interior  and  the  companies  in  that  certain  areas  are  identified  for  lease  to 
meet  the  tonnage  figures  agreed  upon,  ''here  is  discretion  allowed  though  in 
where  the  ARE  exchange  could  occur.  'Thus,  the  alternatives  that  can  he 
addressed  in  this  environmental  assessment  (EA')  are  limited  to  three 
possibilities:  the  proposed  action,  the  proposed  action  with  an  ARE  exchange 
somewhere  other  than  Squirrel  Creek  and  the  no  action  or  no  leasing,  as 
described  in  Chapter  1. 

PROPOSED  ACTION 

The  proposed  action  is  to  noncomnetit ively  lease  130  million  tons  of  coal  each 
to  Chevron  and  Consol  as  stipulated  in  the  cancellation  agreements.  In 
addition,  there  will  he  an  exchange  of  a yet  undetermined  amount  of  federal 
coal  to  replace  the  fee  and  possibly  the  federal  coal  ^ound  unsuitable  because 
of  the  AVF  determination.  This  is  in  accord  with  the  decision  for  the  Squirrel 
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Creek  area  maHe  In  the  Powder  River  Resource  Area  Management  Rramework  Plan 
IMPPI  Amendment  adopted  July  13,  1PR2.  The  entire  area  of  indicated  Interest 
by  Chevron  and  Consol  is  being  covered  hv  this  RA  for  administrative 
efficiency.  Most  likely,  less  area  than  is  being  addressed  will  be  leased  and 
the  resultant  impacts  will  also  he  less.  If  the  leases  for  the  Northern 
Chevenne  Exchange  and  the  AVR  exchange  are  issued  with  a large  time  gan,  the 
EA  will  he  updated  to  reflect  anv  nertlnent  changes. 

LOCATION 

The  Rqulrrel  Creek  area  is  located  iust  north  of  the  Wyoming  state  border  in 
Rlghorn  Countv,  Montana.  Oecker,  Montana,  is  immediately  adiacent  to  the  area 
and  Sheridan,  ^-^voming,  is  about  '’O  miles  to  the  south. 
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chapter  I 


ALTERNATIVES 


A.  LEASE  AND/OR  EXCHANGE 

This  alternative  Is  to  issue  noncomnetlt ive  leases  to  Consol  and  Chevron  as 
required  hv  PLSfi-401  and  to  exchange  certain  coal  lands  as  required  hy 
PLH5-R7.  These  leases  and  ^ee  (private')  coal  ownership  would  be  adiacent  to 
the  proposed  CX  Ranch  mine.  Eor  this  environmental  analysis,  it  is  assumed  the 
proposed  mine  would  extend  into  the  areas  to  he  leased  and  that  the  entire 
area  would  eventuallv  he  mined.  Specific  characteristics  of  the  tract  follow. 

Location  and  Legal  Descrlntion 


See  location  Mans  1 and  ? and  Table  I-l . 
Acreage 


Federal 

Surface  4R1 

Coal  S,R4h 


State 

o 


Fee  /Private^ 

o 


Coal  Reserve/Millions  of  tqhs 

Federal  State  Fee 

In  Place  S3f.  0 ' ' 0 

Recoverable* 

* — To  he  determined  by  Minerals  Management  Service 
Type  of  Mine 


Total 

3,S4f, 

3,S4h3 


Total 

S3h 


The  CX  Ranch  Mine  (Squirrel  Creek')  is  to  he  a truck  and  shovel  operation 
designed  to  recover  multiple  coal  seams. 

Production  Rate 

RjDOOjOOO  tons  per  year  once  full  production  capability  is  reached. 
Anticipated  End  TTse 

Export  shipment  for  electrical  generation. 

Surface  Disturbance/Acres 

In  this  worst  case  alternative,  it  is  assumed  the  entire  3,S4h  acres  being 
addressed  will  he  mined  or  surface  disturbed. 

Stripping  Ratio 
S to  1 

Coal  Thickness/Peet 

Depending  on  the  number  of  seams  occurring  in  any  one  location,  up  to  SO  <=eet 
of  coal  are  present.  The  top  two  seams.  Smith  and  Roland,  are  considered 
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R39E 


R40E 


Scot*  In  Milnt 


SQUIRREL  CREEK  COAL  AREA 

LEGEND 


'x  * 


' -j  Consol  Federal  & Fee  Coal  Under  Lease 
I Federal  Coal  Consol  Wants  From  Northern  Cheyenne  Legislation 
I Federal  Coal  Chevron  Wants  From  Northern  Cheyenne  Legislation 
I Federal  Coal  of  Interest  to  Consol  & Chevron  (AVF  Exchange  & UnsuHahility) 
P.K.S.  Federal  & Fee  Coal  Under  Lease  (Proposed  Wolf  Mountain  Mine) 
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proba>ily  iimnarke table  because  of  low  quality.  Minerals  '■lanagement  Service  will 
have  to  make  a determination  at  mine  plan  submittal  if  this  coal  will  have  to 
be  taken  or  spoiled.  If  taken,  it  will  probablv  have  to  be  blended  with  better 
coal  to  be  saleable.  The  Canyon  seam  may  be  too  deep  to  be  economically 
recovered.  This  leaves  the  Anderson,  Dietz  One  and  Dietz  Two  seams  which  are 
UD  to  ^O  feet  thick  where  they  are  raeryed . Individual  seam  thickness  for  these 
three  seams  runs  from  to  AS  feet. 

Mater  Needs 

Potable*  134,000  ^allons/per  day 

Mon  Potable  ASO^Oon  gallons/per  dav 

*Anticlpated  reserves  needed.  Actual  use  will  be  considerably  lower. 

Facts  and  fit^ures  presented  here  were  drawn  mainly  from  Consol's  Ranch  Mine 
Plan  submission.  "Phis  mine  nlan  is  on  file  in  the  es  Citv  oistrict  Office 
and  can  be  reviewed  for  further  background  Information. 

RFLAPIOMSHIP  to  land  nSF  PLANNINC 

Federal  coal  within  the  Squirrel  Creek  area  was  first  addressed  in  the 
Decker-Rirnev  *tFP  completed  in  107S.  The  area  was  found  not  to  be  acceptable 
for  leasing  in  the  original  planning.  Mith  the  oassage  of  PLPh-401  and  the 
subsequent  signing  of  the  exchange  agreement  between  Consol,  Chevron  and  the 
Department  of  the  Interior,  the  RLM  was  directed  to  reassess  the  original 
planning.  This  reassessment  was  accomplished  in  the  MFp  Amendment  adopted  in 
July  of  IPS?.  Some  of  the  multiple  use  concerns  identified  in  the  original 
planning  were  still  found  to  be  valid.  See  'lap  A.  Specifically,  antelope  and 
sage  grouse  habitat  and  the  riparian  habitat  along  Squirrel  Creek  are  still  of 
high  value  to  area  wildlife  populations,  ^he  riparian  habitat  identified  under 
criterion  IS  fell  within  the  AVF  delineated  by  DSL  and  will  therefore  not  be 
disturbed.  One  antelope  wintering  ground  <414  acres')  and  one  sage  grouse 
wintering  ground  ('1S4  acres')  were  identified.  "Mne  application  of  unsuitability 
criterion  number  IS  did  not  find  these  areas  unsuitable,  but  they  cannot  be 
leased  without  meeting  certain  stipulations  for  mitigation  C^ee  Chapter  III, 
paragraph  L) . Criterion  IP,  Alluvial  Galley  Floors,  was  designated  by  DSL  as 
part  of  the  mine  plan  submission.  Criterion  A identified  one-half  mile  of  road 
right-of-way  unsuitable.  A total  of  520  acres  must  be  surveyed  for  cultural 
resources  before  mine  plan  approval.  No  other  unsuitability  criteria  were 
found  to  apply  and  no  other  overriding  multiple  use  conflicts  were  identified. 
“Hie  application  of  surface  owner  consultation  found  no  qualified  surface 
owners  to  be  present.  Tv,e  surface  in  question  is  owned  bv  Consol. 

RFLATIONSHIP  TO  O-thER  DFVFT.OP>'rF>TTS 

The  surface  area  being  considered  by  this  F,A  is  currently  used  for  grazing. 

Hay  to  support  winter  feeding  operations  Is  grox«m  along  the  Squirrel  Creek 
bottoms.  Several  other  coal  mines  exist  or  are  proposed  for  the  Decker 
vicinity.  Mines  In  operation  Include  Fast  Decker,  Nest  Decker  and  Spring 
Creek.  North  Decker  received  a mining  permit  in  August  1PR2.  The  proposed  Nolf 
Mountain  mine  and  ad iacent  proposed  CV  Ranch  mine  are  in  the  permit 
application  phase.  Shell  Oil  Company  Is  also  planning  a mine  on  the  nearby 
Crow  Indian  Reservation. 
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R39E 


R40E 


T 10S 

IFOT  ■ 
T 10S 


Seal*  In  Mila* 


SQUIRREL  CREEK  COAL  AREA 

STATUS  OF  COAL 

LEGEND 

Unsuitable  for  Mining 
Federal  Coal  Acceptable 
Federal  Coal  Acceptable  With  Stipulation 
Private  Minerals  Within  EA  Area 
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TARLK  T-1 


LEOAL  HE  SCRIPT  inn  \^^r)  ACREACE  Ot^  FEnERAL  FOAL  RE  EONEIOERED  ^OR 

nomcompetittve  lease  or  EXCRANGE 


LeRal  Rescrintion 


Surface 
Acres 
■'’ubl.  Ic 


Surface 
Ac  res 
Private 


'otal  Acreage 


TPS  RS'^E 
Sec.  14 
PS 

25 

26 
P7 
24 
2 S 


160 

9^ 

40 

97 

S4 


270 

260 

644 

440 

400 

266 

SRR 


270 
S90 
f44 
64  0 
440 

70 

SR"^ 


TOc;  p^40E 

Sec  . 20 
21 


226 

116 


ORA 

116 


'Petals 


4S1 


2,36S 


2,R4  6 


LEASIMG  AHTHORITV 


leasing  and/or  exchange  of  federal  coal  for  mining  is  governed  by;  the 
Minerals  Leasing  Act  of  1*120;  the  Federal  Coal  Leasing  Amendments  Act  of  1°7A; 
the  Federal  Land  Folicv  and  Management  Act  of  l*17fi  (fi^PMA);  and  the  Surface 
Mining  Control  and  Reclamation  Act  of  1077  (SMCRA).  In  addition,  the  Northern 
Cheyenne  Exchange  Legislation  of  lOSO  directs  the  coal  to  be  leased 
noncompetit ively. 

This  alternative  assumes  that  if  mining  occurs,  it  would  be  an  extension  of 
the  proposed  CX  Ranch  mine  currently  in  the  nermltting  process.  To  obtain  a 
permit,  Consol  must  comply  with  existing  state  and  federal  regulations 
governing  mining  and  reclamation,  "^ese  include;  Office  of  Surface  Mining 
Reclamation  and  Enforcement  regulations  (SO  CF*’  7nn-Sboi,  Environmental 
Protection  Agency  regulations  (40  CFR  o-isoQ)^  Council  of  Environmental 
Ouallty  regulations  ^40  C'P’R  2111,  and  Department  of  the  Interior's  Coal 
Management  Program  regulations  f'4S  CFR  'll  and  S400i. 

Further  Environmental  Assessment 

This  EA  will  allow  the  RLM  to  comply  with  the  intent  of  the  Northern  Cheyenne 
Exchange  Legislation  and  with  the  intent  of  SMCRA  governing  AVF  exchanges.  "Hie 
noncomne tively  leased  coal  will  not  he  counted  as  nart  of  the  target  for  the 
1QR4  Powder  River  Coal  lease  sale  because  it  is  outside  the  normal  coal 
program.  Refore  mining  can  begin,  a permit  to  mine  must  be  obtained  from  DSL 
and  OSM.  An  environmental  impact  statement  will  be  prepared  by  these  two 
agencies  at  the  time  of  permit  application. 

R . NO  ACTION 

This  alternative  would  not  allow  Issuance  of  noncompetitive  leases  to  satisfy 
the  requirements  of  the  Northern  Cheyenne  Exchange  Legislation  and  would  not 
allow  an  exchange  of  coal  found  to  be  unsuitable  because  of  an  alluvial  valley 
floor  determination.  This  is  not  a feasible  alternative  because  of; 

11  The  existence  of  the  Northern  Chevenne  Exchange  Legislation  (PLDh-401) 
which  directs  the  Department  of  the  Interior  to  noncomoetitlvely  lease  agreed 
upon  tracts  to  satisfy  the  requirements  of  the  law. 

2)  The  two  companies,  Chevron  and  Consol,  signed  agreements  with  the 
Department  of  Interior  in  December  l^Rl  to  exchange  their  lease  rights  on  the 
Northern  Cheyenne  reservation  for  leases  in  the  Squirrel  Creek  area. 

3")  The  Surface  Mining  Control  and  Reclamation  Act  (PLRS-R71  which  requires 
that  fee  coal  found  unsuitable  because  of  an  A^v  determination  must  be 
exchanged  for  other  federal  coal. 

C.  EXCWANGE  IN  ANOTHER  LOCATION 

TTie  Secretary  of  the  Interior  has  the  discretion  to  exchange  federal  coal  for 
federal  coal  found  unsuitable  because  of  an  AVF  determination.  He  does  have 
discretion  as  to  where  that  exchange  coal  would  he  offered.  However,  since  the 
coal  Chevron  and  Consol  have  asked  *^or  is  contiguous  to  a proposed  mine  in  the 


oermit  and  KIS  stage,  impacts  would  he  less  than  offering  exchange  coal  in  an 
area  not  presently  being  developed.  Such  an  exchange  elsewhere  could  also  make 
it  unfeasible  to  mine  the  coal  both  in  the  proposed  area  and  in  a new  area. 


Ti 

AP’^ECTEn  ENVIRONMENT 


A.  TOPOGRAPHV 

The  area  of  Interest  consists  nrlmarily  of  rolling  to  steeply  rolling  terrain. 
It  is  interspersed  with  maior  stream  draina(?es,  the  maior  flow  axes  heinp;  to 
the  southeast.  "Hie  smaller  side  drainage  axes  tend  to  he  at  right  angles  to 
the  southeast.  This  rolling  to  steeply  rolling  countrv  ranges  in  elevation 
from  about  360n  to  38RO  feet. 

In  the  central  and  west  central  tract  portions  above  3R30  feet,  the  terrain 
haslcallv  is  <^lat  tablelands. 

R . GE  OLOGY 

This  area  is  iirf  thin  the  Sheridan  coal  field  the  Powder  River  Rasin. 
Geologicallv  the  surface  rocks  exnose'^  ^rom  the  Roland  coal  seam  and  below  are 
those  o<^  the  upner  part  of  the  "Rongue  River  Member  o<^  the  Port  npion 
Pormation.  "^ev  are  upper  Paleocene  in  age.  The  rocks  consist  o*^  interhedded 
sandstones,  siltstones,  shales,  some  scoria,  and  coa"'  beds. 

■Phe  rocks  exposed  above  the  Roland  coal  seam  are  within  the  Masatch  Pormation 
of  Eocene  age.  Phis  formation  consists  o^  a sequence  of  interhedded  clavstone, 
shales,  siltstones,  and  sandstones. 

"Pwo  Paults  cut  through  the  proiect  area,  "^e  strike  of  both  faults  is  about 
N60E  in  the  nroiect  area.  Por  both  faults,  the  downthrown  side  is  to  the 
southeast . 

G.  MINERAJ.S 

The  six  maior  coal  seams  nresent  within  the  ROO-foot  recovery  line  are: 

Roland,  Smith,  Anderson,  Hietz  1 (Nil,  Dietz  ? (Dhl,  and  Canvon. 

"Phe  various  seam  thicknesses  in  feet  are: 


Roland : 
Sml  th : 


Anderson  d-  Dietz  1 and  2 
Ga  nyo  n : 


R-12 

R-14 

7h-R3 

17-20 


Goal  quality  on  an  as  received  basis  by  seams  is 


p*ercent  moisture 
Percent  ash 
Percent  sulfur 
BTU's/lh 


Roland 
20.31 
4. OS 
0.37 
R.304 


Smith 

2h.Q2 

h.Ol 
0.72 
R , 3 R1 


Ander  sond-Dl+D2 
20. R3 
4.2R 
0.37 
D,h3h 


Ganvon 

23.22 

3.30 

0.40 

0.370 


'Tie  above  figures  are  averaged 


All  these  coals  are  suhhituminous  in  ranking 


TABLE  IT-1 

MILLION  TONS  COAL  RV  SEAM 


T^S  R3‘1E  (Acres) 

Roland 

Smith 

Anderson 
4-01  f,  n3 

Canyon 

Surface  Acres 
3ublic/Trlvate 

Sec.  14 

(370) 

_ 

2.2 

S3. 6 

10.3 

/ 370 

21 

(530) 

o.i 

7.Q 

6B.7 

3.3 

160  / 360 

25 

(644) 

2.3 

R7  .4 

16.5 

/ 644 

2A 

(640) 

1.3 

4.4 

6B.S 

6.3 

200  / 440 

27 

(440) 

2.1 

7.6 

33.6 

40  / 400 

34 

(2Q3) 

4.5 

22.2 

0,5 

27  / 266 

35 

(5«7) 

__ 

5,0 

53.0 

3.1 

54  / 533 

^QS  R40E 

Sec.  30 

(236) 

4.1 

31.6 

3.3 

/ 23  6 

31 

(116) 

— 

0.3 

16.5 

2.0 

/ 116 

TOTAI.S 

(ACRES) 

3 ,R46 

4 .1 

3R  .3 

441  .0 

52  .4 

481  /3,36S 

Crand  Total 


SSA.4  Million  Tons 


coal  tonna<»es  by  scan  calculated  to  the  “ihO-foot  recovery  line,  see  Table 
II-l.  A value  of  l,7b0  tons  of  coal  ner  acre  ^oot  was  used  In  the 
calculations.  ^Htbin  this  oroiect  area,  the  federal  mineral  ownership  is  1,'^2‘i 
acres  of  coal  only  and  1,^21  acres  of  all  minerals,  "^e  two  mineral  estates 
are  intermixed  to  a great  extent. 

A check  <^or  mining  claims  indicates  none  within  the  area  as  of  June  Ih.'^''. 

A check  of  the  ^^ontana  Oil  and  Gas  Commission  information  ^or  January  I'^R'’ 
indicates  no  oil  and/or  gas  wells  have  been  drilled  within  the  area. 

The  maior  mineral  imnact  would  be  on  the  scoria  nresent.  Most  scoria  is 
associated  with  the  Roland  seam.  An  estimated  470  acres  of  this  scoria  is 
federal.  An  estimated  IbO  acres  is  private.  The  Smith  seam  has  about  TC  acres 
of  associated  scoria. 

Some  scoria  mav  be  used  as  road  material.  The  Roland  scoria  is  too  high  af>ove 
the  seams  to  be  of  maior  economic  interest.  Oue  to  topography  and  interburden 
of  about  45'J-Sno  feet  between  the  Roland  and  Anderson  seams,  strip  mining 
would  disturb  little,  1*^  any,  Roland  scoria. 

n.  PALEOrTTOLOGY 

^ossil  plant  remains  can  be  ^ound  throughout  the  coal  bearing  rocks.  Fossil 
shells  can  also  be  found  at  various  nlaces  within  these  rocks.  Petrified  wood 
has  been  found  in  association  with  some  coal  seams.  However,  no  valuable 
paleontological  resources  are  kno^m  to  exist  within  the  area. 

F.  SOILR 

Soils  are  composed  of  deep,  loamy  ( ^t . Collins,  Haverson^  or  clayev 
(Lohniller,  Heldt) , calcareous  alluvial  soils,  on  nearly  level  to  gently 
sloping  (2  to  slopes)  fans,  ^ootslopes  and  terraces;  moderatelv  deep, 
sandv,  calcareous  soils  (Nelson)  over  softlv  consolidated  sandstones  on  gentlv 
and  strongly  sloping  /4-l'i‘’')  slopes;  and  shallow  thin  surface  clayev  /Midwavl  , 
calcareous  soils  over  softly  consolidated  clav  shale  on  hilly  to  steen  (15-4^7 
slopes)  sideslopes,  ridges  and  knolls. 

Manv  soil  mapping  units  occur  as  complex  variable  patterns  of  deen  soils, 
shallow  soils  and  rock  outcrop  areas  of  no  soil  throughout  the  coal  area  and 
are  evaluated  as  shallow  soil  units. 

The  soils  data  is  From  an  order  IT  detail  nublisbed  soil  survey  ^or  Rig  Horn 
County. 


^ . HvnR  niOGY 


1 . Surface  ^^ater 

"nils  area  is  drainer?  mainly  by  Squirrel  Creek  anr?  its  tributaries.  Squirrel 
Creek  is  a perennial  flow  that  discharges  into  the  Tongue  River  It  passes 
directly  through  only  a sma?  1 portion  of  this  area.  All  other  streams  either 
^eed  Squirrel  Creek  or  pass  directly  into  the  Tongue  River  and  are  ephemeral. 

Squirrel  Creek  flow  rates  are  quite  variable.  High  ‘^lows  occur  in  late  winter 
and  early  spring  due  to  snowmelt,  iThich  is  often  supplemented  by  rainfall.  In 
late  summer,  evapotranspiration  is  high  hut  precipitation  events  are 
infrequent.  Consequently  flows  are  lowest  until  snoi^elt  occurs  again.  Stream 
discharge  during  low  flow  is  maintained  by  ground  (^ater  contributions,  which 
derive  mostly  from  springs  in  the  headwaters  area.  Recharge  to  alluvium 
probably  occurs  from  high  flow  in  Squirrel  Creek  and  lateral  flow  from  bed 
rock  aquifers  ad  iacent  to  alluvium.  Rue  to  high  evaporation  rates  in  the  area 
and  high  potential  consumptive  use  potential  vertical  recharge  to  alluvium  by 
precipitation  is  extremely  low. 

Average  annual  rtmoPf  is  somewhat  higher  for  the  Squirrel  Creek  drainage  than 
for  ad  iacent  drainages  due  to  its  relativelv  deep  incision  into  the 
ground-water  svstem,  the  large  number  of  springs  in  the  headwaters  areas  and 
eastward  drainage.  Ferreira  (I’^Rl')  reported  average  annual  runoff  fo  vears 
lhhS-77  to  he  inches,  'this  runoff  results  in  relativelv  high  maximum 

flows.  Consolidation  Coal  Company  reported  the  maximum  flow  for  water  years 
107f>-7g  as  being  SSA  cubic  feet  per  second  Ccfs)  and  low  flows  as  being  less 
than  or  equal  to  1 cfs.  ^^an  Voast  ('lORl)  reported  a median  flow  (flow  that  may 
he  equaled  or  exceeded  50T  of  the  time)  of  1.  cfs  for  water  years  lR7h-7R. 

Squirrel  Creek  was  characterized  by  ^hnn  ^^oast  (I'^Rl)  as  a ‘'osing  stream  from 
T*1S  R3SR,  Section  1,  down  to  the  southeast  quarter  of  Section  14,  T^S  RShR. 

Re  low  this  point  it  is  a gaining  stream.  'Rhat  is,  the  stream  is  closelv 
connected  to  alluvial  groundwater  and  is  either  gaining  water  or  losing  water 
to  it.  The  boundary  between  the  change  is  demonstrated  hv  an  ahrunt  change  in 
water  quality.  The  upper  reach  contained  magnesium-bicarbonate  and 
magnesium-bicarhonate-sulf ate  type  waters  with  dissolved-solids  concentrations 
ranging  from  SR4  milligrams  per  liter  (mg/1)  to  R50  mg/b.  "^e  downstream  reach 
shows  higher  concentrations  of  dissolved  solids  wl th  a range  from  1,°70  mg/L 
to  3,R44  mg/L.  These  elevated  concentrations  are  mainly  from  increased  levels 
of  sodium,  magnesium,  and  stilfate  with  an  increase  in  chloride  and  nitrate 
also  considered  s igni  <^icant . Trace  element  concentrations  that  increase  are 
lead,  lithium,  nickel,  strontium  and  tin.  ?'?hile  Van  Voast  (1^31)  attributes 
this  water  quality  degradation  to  contributions  by  ground  water,  both  the  Wolf 
Mountain  and  CX  Ranch  mine  plans  credit  irrigation  return  flows  as  the  maior 
contributor.  Xiewit  fiinlng  and  Engineering  Company  combined  water  quality 
readings  from  seven  Rquirrel  Creek  sampling  sites  and  reported  a total 
combined  mean  for  total  dissolved  solids  ('RRS)  of  7,4fSR  rag/L,  which  compares 
to  RRR  mg/L  for  the  Tongue  River. 


^■Tater  use  is  {governed,  tn  a larf^e  degree,  by  tjater  quality.  At  least  '^our 
small  stock  reservoirs  collect  suitable  water  for  livestock  and  wildlife  from 
ephemeral  drainages.  ’’Ipbemeral  drainage  water  TDS  content  was  reported  to 
range  from  1200-psoo  ng/L  bv  ^xinsol.  Squirrel  Creek  water  in  the  losing 
portion  of  the  stream  is  good  for  irrigation  and  is  used  to  irrigate 
approximately  2^0  acres  of  alfalfa  along  the  drainage.  Irrigation  only  takes 
place  during  spring  runoff  when  streamflow  is  great  enough  to  be  diverted, 
hurl ng  this  neriod  orimary  federal  drinking  water  standards  are  met  and 
secondary  standards  are  exceeded  ( COMSOL-CX  Ranch  Mine  ^i^n)  . Tn  addition,  the 
main  stem  of  Squirrel  Creek  is  used  in  a limited  capacity  for  lawn  and  garden 
watering  at  the  CX  Ranch  headquarters,  "^ongue  River  water  quality  Is  among  the 
best  in  the  area,  is  adequate  for  most  uses,  and  is  used  extensively  for 
irrigation. 

2.  Ground  idater 

The  "Tompson,  '^an  Roast  MRMC  1QP,l  renort  ^^^4  characterizes  aquifers  in  the 
area  as  follows: 

Ground  water  in  the  Squirrel  Creek  area  is  ^ound  naturallv  In  three 
differentiable  but  interrelated  aquifers:  the  alluvium  of  the  Squirrel  Creek 
and  Tongue  River  vallevs,  the  clastic  rocks  o^^  the  I’ongue  River  Member,  and 
the  shallow  coal  beds  found  in  the  Tongue  River  Member.  Ground  water  has  also 
infiltrated  reclaimed  mine  spoils  at  the  Decker  mine,  and  has  nroduced  a 
man-made  aquifer  comprising  the  saturated  basal  nortion  of  the  snolls. 

The  Squirrel  Creek  valley  contains  up  to  hO  feet  of  alluvial  material.  Tn 
general,  the  alluvium  consists  of  a basal  lens  of  gravel  2S  to  3S  feet  thick 
at  its  center,  covered  by  another  10  to  30  feet  of  sand,  silt,  and  clay. 

Ground  water  has  saturated  most  of  the  alluvium  below  stream  level,  but  most 
of  the  flow  takes  pi  ace  in  the  more  permeable  gravel  section.  The  oualitv  of 
the  ground  water  found  in  the  alluvial  aquifers  precludes  domestic  use  without 
treatment,  although  It  is  suitable  for  stock  and  marginally  suitable  ^or 
irrigation  use.  Recause  of  their  lateral  and  vertical  discontinuity,  the 
slltstones  and  <^ine-grained  sandstones  of  the  Tongue  River  ?fember  form 
aquifers  of  limited  worth.  Some  wells  produce  stock  water  ‘^rom  these  shallow 
clastic  rocks.  MgH  yields  are  generally  less  than  a few  gallons  per  minute 
and  water  quality  is  normally  low. 

The  Anderson  and  Dietz  seams  yield  significant  quantities  of  potable  water  and 
are  the  most  important  aquifers  in  the  area,  "^ey  meet  domestic  needs  for  manv 
residents,  as  well  as  providing  water  for  stock  use.  Thev  are  also  the 
aquifers  most  strongly  affected  by  mining,  fields  of  wells  oroducing  water 
from  coal  beds  are  generally  less  than  10  gallons. 

Squirrel  Greek  area  hydraulic  conductivities  for  coal  beds  are  statistically 
higher  ^^en  comparing  coal  beds  in  southeastern  Montana.  Conductivities  for 
overburden  have  a broader  but  lower  range.  A.lluvial  transmissivities  range 
from  about  13S0  ft^/^av  to  11,400  ft2/day  and  coal  transmissivities  from 
about  3 ft^/day  to  almost  SOO  ft2/day. 


^echar^e  to  alluvium  has  been  discussed  some  already.  In  addition,  on  the  west 
side  Squirrel  Sreek,  .yround  water  discharges  <^rcmi  consolidated  sediments  to 
alluvium  and  that  a7  luvi'jm  recharc;es  consolidated  materials  on  the  sotitheast 
side  of  the  creek. 

^^ost  recharge  for  coal  occurs  in  structurally  high  areas  of  clinker  a]  on 
'^oungs  Creek  and  west  of  there.  Drainage  occurs  naturally  along  burned 
outcrops  and  subcrops  near  the  Tongue  River  and  other  structurally  low 
drainages. 

Regional  structtira''  dip  is  southeastward  and  is  the  nreferred  direction  of 
ground  water  flow,  if  it  were  not  for  the  harrier  effects  of  faults  in  the 
area.  Northeast  trending  faults  stronglv  control  direction  of  ground  water 
movement  to  coincide  with  the  fault  strike.  MRMG  Reoort  R'*  shows  three  maior 
fault  blocks  transverslng  northeastward  across  the  area,  ^diich  governs  the 
direction  of  potent! ome trie  contours.  Fl.ow  in  each  block  seems  isolated  i^rom 
flow  in  ad  iacent  blocks. 

Ground  water  quality  ^or  the  area  is  summarized  hv  MRMG  R4  report  as  follows: 

Ground  water  in  alluvium  along  Squirrel  Greek  is  highly  mineralized  relative 
to  most  other  waters  of  the  area;  dls solved-sol ids  concentrations  range  from 
1,34?  to  6,060  mg/L.  Principal  constituents  are  magenesium,  sodium,  and 
sulfate,  and  as  wltR  Squirrel  Creek  low  ow  described  earlier,  their 
concentrations  Increase  in  the  downstream  direction  without  corresnonding 
Increases  of  calcium  and  bicarbonate.  Recause  it  is  highly  mineralized,  rater 
in  the  alluvium  is  not  used  for  domestic  sunply.  Rather,  ranchers  choose  to 
bynass  the  alluvium  to  reach  deener,  more  potable  water.  Although  some 
subirrigation  is  apparent  along  Squirrel  Creek,  water  in  the  alluvium  presents 
a very  high  sallnitv  hazard  for  irrigation  use  according  to  criteria  hv  Milcox 
C1R5S). 

In  ground  waters  from  the  Fort  TTnion  clastic  beds,  sodium  was  found  to  he  the 
stronglv  predominant  cation,  and  sulfate  and  bicarbonate  were  the  princinal 
anions.  The  rater  is  generallv  too  highly  mineralized  for  either  human 
consumption  or  irrigation  use;  dissolved  solids  content  range  d from  2,430  to 
7,360  mg/L  in  the  five  samples  analvzed. 

■^he  coal  aquifers  in  the  Squirrel  Creek  area  contain  raters  in  which  sodium  is 
the  strongly  predominant  cation.  In  most  samples,  bicarbonate  ras  the 
predominant  anion;  substantial  concentrations  of  sulfate  were  found  in  only  a 
few.  Dis sol ved-sol ids  concentrations  in  the  coal  waters  ranged  from  6R6  to 
2, RSI  mg/L  and  averaged  1,610  mg/L.  Most  raters  are  iudged  unsuitable  ^or 
irrigation  use  because  of  their  very  high  sodium  concentrations  and  moderate 
to  high  salinity  levels,  ’‘lost  also  fail  to  meet  recommended  standards  for 
drinking  water  (U.S.  Environmental  Protection  Agenev , 107 S)  because  of  high 
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f^issolve<1  solids  contents.  In  nost  places  other  than  the  Northern  Great 
Plains,  ground  water  of  this  quality  would  not  he  considered  desirable.  In  the 
Squirrel  Greek  area  an  surrounding  region,  however,  waters  in  the  coal  beds 
have  the  highest  quality  and  are  regularly  used  for  donestic  and  livestock 
sunnlles  by  area  residents,  apoarently  with  no  hamful  effects. 

'Prace  elements  were  detected  in  all  ground-water  samples  analvzed.  None  were 
“^ound  in  alarmingly  high  concentrations.  The  concentration  of  selenium  in  one 
analysis  of  water  from  clinker,  11.7  mg/L,  did  exceed  th  TT.S.  ^uhllc  health 
Service  (l^h?!  mandatory  limit  of  IG  mtr/L  for  public  'vater  supplies,  however, 
and  most  concentrations  of  manganese  in  waters  from  alluvium  and  overburden 
exceeded  the  recommended  limit  of  .OS  mg/L.  Some  relationships  between 
trace-element  concentrations  and  the  source  waters  are  evident.  Lithium 
concentrations  in  water  from  alluvium  increase  in  the  downstream  direction, 
almost  identicallv  to  those  found  in  Squirrel  Greek  low  flow.  Lithium 
concentrations  in  waters  from  overburden  are  much  higher  than  those  in  other 
waters,  probably  reflecting  a geochemical  association  with  clavs. 
Goncentrations  of  most  trace  el ements  in  coal-bed  waters  are  less  than  those 
in  other  waters,  and  are  relativelv  001*^0011,  suggesting  relativelv  stable 
geochemical  conditions. 

G.  LAW  nSE 

1.  Vegetation 

The  Squirrel  Greek  FA  area  consists  of  approximately  3,S4fi  surface  acres.  Of 
that,  3,S43  surface  acres  ('02.12‘’’l  of  the  area  are  rangeland.  The  balance  of 
303  acres  (7,ggyi  is  cropland.  The  rangeland  consists  of  four  dominant  range 
sites.  'Tbiese  range  sites  are  clayey,  hOd  acres  (17^),  shallow-siltv  l,41d 
acres  (’4071,  silty  2^3  acres  silty-shallow  762  acres  ('227).  Other  range 

site  complexes  total  410  acres  (137).  Within  these  range  sites,  there  are 
varying  production  yields  (pounds  per  acres)  and  condition  classification.  The 
clayey  range  site  produces  approximatelv  1^4  ATTMs  (217),  shallow-silty 
A^Pfs  (36%),  silty  71  AII'ls  (’10%),  silty-shallow  173  ALTis  (23%)  and  other  range 
site  complexes  73  AITMs  (10%).  There  are  aonroxima telv  "^44  A^fds  heine  nrodur  pd 
per  year  on  the  area  in  its  present  condirion. 

2.  Agriculture 

There  are  approximately  3,346  surface  acres  of  land  overlying  public  coal  in 
the  Squirrel  Greek  FA  area.  About  ’’4.73  percent  (0S3  acres)  of  tbe  area  is 
stxltahle  for  agricultural  cropland  use  (Class  TIT  through  IV  land).  Only  7.33 
percent  (303  acres)  is  currentlv  being  utilized  as  cropland.  See  Table  TI-7. 
"Hie  balance  of  the  land  is  class  VI  through  VIII  , which  is  only  suitable  for 
rangeland  . 

Agr icultiiral  operations  in  the  area  are  mainlv  livestock  with  small  area  of 
hay  f alfalfa  or  grass-legume),  small  grains  and  tame  pasture  (see  Agricultural 


LanH  ^se  Table),  ’^av  or  small  trains  are  mainly  ;»rovm  <^or  livestock  ^ee<^ 
during  the  ^vinter  months.  Some  small  grains  are  grown  to  sell. 

This  area  currently  has  a total  of  IS  acres  of  class  IT'’’  anH  Tw  land  ( .nnSQ 
percent  of  the  area)  in  hay,  which  produce  anproximatel  y 13  tons  ner  year 
under  dryland  conditions,  \bout  IS  acres  could  be  or  are  irrigated,  which 
would  nroduce  an  additional  SS  ^,ons  of  hav  ner  year. 

Currently  Ihh  acres  of  class  III  and  land  ( U .'*>'>  percent  of  the  area)  are 
planted  to  ^^eat  or  harlev,  which  produce  approximately  3,7'’h  btishel  of  wheat 
or  S,SOn  bushels  of  barley  per  year  under  dryland  conditions.  ’’Tiere  are  about 
l^h  acres  which  could  be  or  are  irrigated  that  could  produce  an  additional 
bushels  of  wheat  or  4,437  btishels  of  barley  per  year. 

Approximately  13?  acres  oS  class  TIT  and  TV  land  i3.17  percent  of  the  area) 
are  in  tame  past  tire,  which  will  provide  approximately  113  \tpis  per  year  under 
dryland  conditions.  About  IS  acres  of  this  land  could  be  or  are  irrigated  and 
would  provide  an  additional  121  AIPls . 

Tn  addition,  there  are  approximately  hsn  acres  of  Class  ITT  and  IV  land  ilh.hO 
nercent  of  the  area)  that  are  not  presently  cropped,  but  are  suitable  for 
cropland.  This  land  could  produce  approximately  S45  tons  of  hay  or  11,500 
bushels  of  wheat  under  drvland  farming  operations.  Of  that  amount  there  are 
523  acres  which  cotild  he  irrigated  and  yield  an  additional  1,333  tons  of 
alfalfa  hay  or  I4,lf>2  bushels  of  'vheat.  "^is  land  is  currently  being  utilized 
as  rangeland. 

3.  Recreation 


The  area  does  not  have  public  recreational  opportunities,  although  excellent 
hunting  potential  does  exist.  All  hunting  on  the  CT  ^anch  is  privately 
controlled,  because  the  road  leading  to  the  proposed  mining  area  and  the 
surrounding  surface  is  privatelv  owned. 

4.  effects  on  Indian  Tribes 

Mining  in  this  area  should  not  have  any  maior  effect  upon  either  the  Crow  or 
Northern  Cheyenne  Indian  Reservations.  The  Northern  Chevenne  Reservation  is 
located  over  23  miles  from  the  proposed  mining  area  and  the  Crow  Reservation 
is  approximately  13  miles  awav , hut  neither  has  adequate  transportation 
systems  leading  to  the  area.  Therefore,  these  reservations  should  not  receive 
additional  vehicular  traffic  due  to  mining  activities. 

5.  Transportation  and  Access 

Access  to  the  area  is  provided  by  a private  road  intersecting  T^ontana  Highway 
314  about  one  mile  north  of  the  Montana-Myoming  border.  Approximately  fifteen 
miles  south  of  the  proposed  CN  mine  lies  H.S.  Interstate  30.  Also,  Montana 
Ctate  Highway  314  passes  through  part  of  the  TilA  area.  The  latter  is  a paved 
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two  lane  all-weather  highwav  goin^  south  17  niiles  ('becoming  t^voming  'itate 
^Ughway  33h)  to  Sheridan,  Wyoming. 

Within  one-half  mile  of  the  CX  Xanch  is  a Burlington  ^forthern  spur  line  which 
terminates  at  the  West  decker  Mine.  Also,  two  other  mining  companies  have 
proposed  construction  of  spurs  to  nearhy  mine  sites.  These  two  would  pass  near 
the  nroposed  mine  site.  Xonsol  has  also  proposed  to  construct  a railwav  sour 
which  wotild  go  south  from  the  West  Decker  mine  to  Consol's  loading  zone. 

h.  Rlghts-of-Wav 

Right s-of-wav  from  federal  land  for  telephone  and  power  transmission  lines, 
roads  and  railroad  spur  lines  in  the  min'fnrr  area  will  not  he  necessary  because 
Consol  o^ms  the  private  surface  within  the  EA  area.  Currently,  Consol  is  in 
the  process  of  obtaining  approval  from  the  "ontana  Department  of  Highwavs  i^or 
the  construction  of  an  aerial  conveyor  across  Montana  Hlghwav  FAS  314.  This 
conveyor  would  transport  coal  across  the  hlghwav  to  the  loading  facllitv. 

H.  T'TILDLTFE 

'The  Squirrel  Creek  area  has  been  intensively  studie'^  for  tvildlife  values  since 
the  mid  ID^o'g.  "^ese  studies  Included: 

1)  ^ baseline  wildlife  survev  of  the  Shell  Oil  Pearl  .Area  proposed  lease 
hv  Westech  f Parmer  ID7P,  1D7R) 

2)  A baseline  wildlife  survev  of  the  Spring  Creek  area  oroposed  lease  hy 
'TTW  (1D77) 

3)  A baseline  wildlife  survev  for  the  Decker  Mining  Complex  and  proposed 
mining  areas  incorporating  data  from  the  CX  Ranch  properties  of  Peter 
Xiewlt  & Sons'  Companv,  Incorporated  (PKS'*.  These  data  Include  work  done 
in  con-junction  with  the  Montana  TTrtiversitv  System,  the  TT.S.  Pish  and 
Wildlife  Service  (IJSpWS'),  Sheridan,  Wyoming,  office,  and  the  Montana 
Department  of  Pish,  ^-Midlife  and  ^arks.  pRS  data  also  Include  results  of 
two  small  mammal  studies  (ECI  lD7h;  Renewable  Resources  Consulting 
Ser'>'ices,  Ltd.  1<57R)  . 

41  D.g.  Fish  and  Wildlife  Service  studies  Including  an  inventory  of 
rantor  nesting  sites  and  product Ivl tv , big  game  migration  routes  and 
distribution,  and  song  bird  concentrations  f Amstrup  lD7h,  1X77^  1D7Q; 
Riggins  lD7b,  1^77,  1D7R,  1Q7D;  Lockhart  and  McEneaney,  1*^73;  Lockhart, 
McEneanev  and  Darting  1^77).  Other  USF^^S  studies  include  sham-tailed 
grouse  and  sage  grouse  lek  surveys. 

f)  A baseline  wildlife  survey  of  the  Shell  Dil  lease  area  conducted  by 
the  Montana  Agricultural  Experiment  Station,  fCoenenberg,  et  al  IR70)  . 

A)  Montana  Department  of  Fish,  Wildlife  and  Parks  surveys  of  big  game  and 
game  bird  distributions  on  several  potential  coal  development  areas 
('Xnanp  1D77)  , 


1 ' 


7)  The  Cv  Ranch  Envt  ronnentnl  Rase  Evaliiat:ion  ^'^Ison-El  1 iott  and 
\ssociates  lh7h). 

'’aior  wildlife  habitats  identified  were  sagehrush  grassland,  grassland, 
riparian  and  breaks  ('badlands').  I’hysical  features  importance  to  wildlife 
are  cli<^i^s  and  sandstone  outcroos,  which  occur  in  the  area. 

\ large  varietv  of  wildlife  occur  in  the  area  because  of  the  habitat 
diversity.  Rage  grouse  and  antelope  utilize  the  sagebrush  grassland  complex 
vear-long.  An  antelope  wintering  area  of  approximately  1,100  acres  has  heen 
identified  in  and  ad  iacent  to  the  northwest  nortion  oE  the  area.  Ot5  to  RRR 
antelope  utilized  this  area  during  the  severe  winter  of  1077-7R.  A sage  grouse 
wintering  area  was  also  identified  In  the  RW  1/4  of  section  '’R,  'R'^S,  RROR. 

'fhis  dense  sagebrush  stand  supported  up  to  7R  sage  grouse  luring  the  winter. 
One  sage  grouse  strutting  ground  ("  lek)  and  an  alternate  lek  were  identified 
1/7  mile  west  of  the  area,  ’^emales  attending  this  lek  prohahlv  nest  in  the  SA 
area  and  utilize  the  Squirrel  Creek  bottom  for  brood  rearing. 

Mule  deer  use  is  primarilv  migratory  in  nature  wl  tR  ;/inter  being  the  time  of 
highest  use.  Crucial  mtile  deer  wintering  areas  were  identified  on  the  steep 
slopes  to  the  northeast  of  Squirrel  Creek.  No  crucial  use  areas  t^re 
identified  on  the  EA  area. 

i-Thite- tailed  deer  use  the  riparian  bottoms  along  Squirrel  Creek  on  a limited 
basis.  They  tend  to  move  back  and  ^orth  to  the  Tongue  River  bottoms  where  the 
maiority  of  use  occurs.  These  same  riparian  bottoms  support  a large  wildlife 
diversitv.  Ring-necked  pheasants  and  several  species  of  nasserine  birds 
occurred  exclusively  in  the  riparian  bottom  along  Sauirrel  Creek  (OEA  Research 
IhSl')  . 

Rome  of  the  raptors  which  occur  in  the  area  include  the  golden  eagle,  prairie 
falcon,  red-tailed  hawk  and  great  horned  owl. 

"hTO  pairs  of  golden  eagles  nest  in  ad  Iacent  areas  and  utilize  the  EA  area  as 
part  of  their  hunting  territories,  "^e  sandstone  outcrops  provide  nesting 
sites  for  the  great  horned  owl  in  the  EA  area  and  the  prairie  falcon  in  an 
ad  Iacent  area. 

Endangered  species  use  of  the  area  is  qtil  te  limited.  Raid  eagles  winter  below 
the  Tongue  River  ham  1C  miles  to  the  northeast,  as  long  as  open  water  remains. 
Peregrine  falcons  migrate  through  the  area  hut  no  nesting  occurs.  A few  small 
praririe  dog  towns  occur  but  no  evidence  of  black-footed  ferret  use  has  been 
identi f ied . 

T.  CTTLTITRAL  RESOURCES 

The  Squirrel  Creek  EA  area  has  been  inventoried  in  numerous  siirveys,  tb 
R,2RR  of  R,R4R  acres  inventoried  to  Class  III  levels  (RS"0.  Elve  hundred-sixty 
acres  remain  to  be  inventoried.  Totals  of  40  archaeological  and  historic 


r\ 

I -> 


sites,  eight  minimal  activity  areas  and  1?  isolated  arti^^act  locations  have 
heen  recorded  in  the  area.  The  sites  include:  one  hi  son  kill,  two  rock  art 
sites,  one  group  of  tipi  rings,  one  rock  shelter,  one  occupation  complex, 
lithic  scatters  and  workshops,  one  cluster  of  wagon  mines,  and  six  historic 
structures  and  complexes. 


Six  of  the  above  sites  have  heen  determined  eligible  for  the  National  Register 
of  Historic  Places.  These  are; 


?.4RH  1001  (Foss-Thomas  Rlson  Kill") 
?4RH  1030  (Sandy  ^tesa  Occupation) 

24RH  1040  (Powers  Tipi  Rings) 

?4RH  lOSO  (Powers  ^etroglyph  Shelter! 
24RH  2001  (Campsite) 

2 4RH  2125  Coowers  Ranch  Complex) 


Fleven  sites  require  further  work  to  determine  their  eligihilitv  to  the 
National  Register: 


?4RH  IS 71 
•>4^11  isRO 
24RH  1044 
7 4RH  104  7 


T4W-1  10  SI 
24RH  lOSh 
•74RTT  2003 


34RH  700S 
24RH  2100 
74RH  210 S 
24RH  2103 


The  sites  ! oca  ted  in  the  Squirrel  Creek  area  indicate  hiiman  occupation 
dating  from  about  SOOO  years  R.C.,  evidenced  hv  Oell  Cap  and  Agate  Rasin  noint 
fragments,  "^e  area  was  extensively  used  during  the  Late  Plains  Archaic  and 
the  T^te  Prehistoric  periods.  Historic  development  began  about  IRRO,  but  no 
evidence  o^  this  period  has  been  found  in  the  Squirrel  Creek  area.  Location  of 
the  site  distribution  is  shown  in  following  "^able  II-3. 


J.  VISUAL  RFSOURCF  MAMACEr^N”^ 


The  area  has  numerous  sandstone  ridges  and  outcrops  which  are  common  in  this 
area.  Upland  plateaus  are  located  between  the  drainages,  with  Squirrel  Creek 
being  the  maior  drainage.  The  slopes  of  the  ridges  and  drainages  have 
Ponderosa  pine  and  iuniper,  T'Thile  the  valleys  and  plateaus  have  a 
sagebrush-grassland  type  of  hiome.  The  Squirrel  Creek  riparian  zone  contains 
deciduous  trees  and  shrubs.  About  one-half  mile  southeast  of  the  Ranch 

landing  strip  exists  an  outcrop  of  sandstone  eroded  to  resemble 
twentv-to- thirty  foot  chiranevs.  ^^ery  little  of  the  study  area  is  visible  from 
any  public  road. 

F.  ECONOMIC  ANO  SOCIAL  CONUITIONS 


The  EA  area  being  considered  is  soarsely  populated  and  is  located  near  the 
southern  boundary  of  Rig  Horn  County,  "fhe  nearest  town  in  Montana  is  the 
community  of  Decker  (population  30).  Cattle  ranching  is  the  predominant 
nonmining  activity  in  the  area. 


Table  TT-1 


OISTRI’RIJT’ION  OV 

CITLTTTRAL 

SITRS  AND  FEATURES 

TQ  , R3  QE  : 

Minlnial 

Tso lateH 

Sites 

Activity  Areas 

Arti<^acts 

Sec.  14 

S 

0 

Sec. 

R 

3 

Sec.  24 

10 

Sec.  2S 

3 

4 

1 

Sec . 2(S 

b 

Sec.  27 

Sec  . 34 

“ 

1 

Sec.  7«5 

4 

0 

TRS,  R4nE 

Sec.  10 

Sec.  70 

I 

Sec.  30 

4 

1 

s 

Sec.  31 

3 

Sec.  37 

1 

Totals 

40 

~ 

17 

Several  survevs  over  the  oast  five  vears  have  shown,  on  a fairly  consistent 
basis,  that  most  residents  are  in  favor  of  mineral  development,  'the  principal 
reasons  for  supporting  development  are  national  energy  needs  and  economic 
growth  of  the  area. 

Development  of  this  EA  area  will  bring  new  oopulation  growth  to  Sheridan, 
^Tyoming.  Coal  taxes  i^nuld  not  he  available  to  Sheridan  to  provide  monetary 
assistance  to  develop  this  groi^.h.  All  coal  taxes  would  go  to  the  State  of 
'Montana  and  Rig  Horn  County.  The  citv  of  Sheridan,  as  we'll  as  Sheridan  Countv, 
would  see  an  increase  in  trade  and  an  Increase  in  demand  for  housing  as  a 
result  of  new  people  coming  into  the  area. 

Sheridan  Coun  tv  mav  need  assistance  for  maintaining  county  roads  that  would  he 
used  bv  workers  should  the  EA  area  he  developed,  "^e  county  roa'^s  and  bridges 
in  the  area  were  designed  as  farm  to  market  roads  and  were  not  developed  for 
large  numbers  of  vehicles  or  heavy  loads.  It  may  he  to  the  benefit  of  the 
developing  coal  company  to  provide  some  assistance  to  the  county  to  assist  in 
providing  safe  and  usable  roads  for  their  workers. 

Only  five  percent  of  the  workers  are  predicte<i  to  reside  within  Rig  Horn 
County  should  coal  he  developed,  '^is  could  be  increased  to  a maximum  of 
twenty  percent  if  a proposed  housing  development  is  completed  at  the  new 
townsite  o^  Spring  Creek,  Montana. 

Mi  th  new  workers  coming  into  the  area,  there  are  two  characteristics  of  the 
likely  population  that  can  be  predicted.  Eirst,  they  would  be  in  the  10-RS 
year  age  range  and,  secondly,  thev  would  have  quite  different  occupations  than 
generally  found  in  the  region. 

The  younger  aged  oopulation  would  also  bring  with  it  different  lifestyles  in 
some  respects  from  those  of  the  long-term  residents.  However,  there  is  no 
reason  to  believe  potential  conflicts  between  lifestyles  cannot  be  reconciled. 

The  >brthern  Clieyenne  and  Crow  Indians  can  benefit  from  coal  development  as 
the  potential  for  employment  will  increase.  'Gaining  should  be  initiated  to 
meet  the  needs  of  the  mining  company  as  development  progresses. 

Hoad  traffic  Increases  on  the  reservations  would  be  dependent  upon  the  number 
of  Northern  Cheyennes  and  Crows  that  are  employed,  ^^erv  little,  if  any, 
traffic  through  the  reservations  is  expected  should  the  EA  be  developed. 

L.  a.irtATE  AN^  ATE.  OITALI'^E 

1.  Climate 

This  area,  like  most  of  southeastern  ^fontana,  is  characterized  by  a semiarid 
continental  steppe  type  of  climate.  Air  masses  cross  the  area  from  the  Arctic, 
the  Culf  of  Mexico,  and  the  Northern  Pacific.  The  Rocky  Mountains  modify 


orevallinR  westerly  air  masses  from  the  Northern  Pacific.  No  tODOp:ranhical 
harriers,  however,  exist  to  modify  cold  air  masses  from  the  north  and  warm, 
moist  air  masses  from  the  south. 

The  area  is  in  a region  of  climatic  extremes,  where  temperatures  vary  widelv 
on  an  annual,  seasonal,  and  daily  basis.  Climatological  data  collected  at 
Necker  and  the  Nest  Decker  Mine,  iust  a few  miles  northeast,  since  1P7S  are 
indicative  of  this  flA  area.  Average  annual  temnerature  is  Jiilv  Is  the 

warmest  month  with  a monthly  mean  temperature  of  "^2.1°’^.  January,  probably  the 
coldest  month,  has  a mean  temperature  of  13. 4°^.  Annually,  temperatures  equal 

or  exceed  about  40  days  ner  year  while  zero  and  below  temperatures  occur 

about  33  davs  per  year.  Dailv  variations  of  30°  to  40°f  are  not  uncommon. 
Large  summer  diurnal  ranges  occur  due  to  low  humidity,  low  davtlme  cloud 
cover,  and  high  insolation.  Outbreaks  of  cold  air  originating  in  Canada  and 
rapid  nighttime  radiation  cooling  cause  late  spring  and  early  fall  freezes 
relatively  frequently.  Average  growing  season  is  120  days  for  32°P  and  163 
davs  for  20“F. 

Average  annual  precipitation  at  Nest  Decker  is  13.71  inches.  Sixtv  percent  of 

average  annual  precipitation  can  be  expected  to  fall  ^rom  Aoril  through  Julv . 

Mav-June  precipitation  s especlallv  important  ^rom  a reclamation  standpoint. 
Tt  is  therefore  fortunate  for  this  area  that  50T  of  the  precipitation  does 
occur  during  spring. 

Relative  humidity  is  highest  in  winter  when  it  can  reach  100%.  Humidity 
steadily  drops  from  the  high  of  winter  down  to  a low  of  about  43'’'  in  Julv. 

Mean  annual  wind  speed  is  3.6  mph . fastest  mean  t/i  nd  speeds  occur  typically  in 
the  spring  and  are  slowest  in  the  winter.  High  pressure  usually  dominates 
through  most  of  winter  and  wind  moves  from  high  to  low  pressure.  COMSOL 
('Consolidation  Coal  Company^  reports  that  at  CX  Ranch  thev  experience  a wind 
direction  distribution  similar  to  that  observed  at  Miles  Citv.  A wind  rose  for 
Miles  City  has  been  provided  for  illustrative  purposes.  Representative 
regional  meteorological  data  is  listed  in  Table  IT-4. 

2 . Air  Quality 


Air  qualitv  in  this  area  has  historicallv  been  excellent.  Conditions  which 
tend  to  concentrate  pollutants  do  exist  in  this  area,  however.  'Therefore, 
notential  air  nollutlon  problems  must  be  considered.  Conditions  ^vhich  have 
raised  a concern  are  prolonged  periods  of  depressed  mixing  heights  and  low 
wi  nd  s pe  ed  s . 

’’edco  Environmental  has  analyzed  the  existing  air  quality  In  the  North  Decker 
area,  which  is  near  the  area  being  considered  by  this  assessment. 

Rack-ground  level  for  total  suspended  particulates  (TSR')  was  determined  to  be 
20  mlcrograns  per  cubic  meter  (ug/m3).  Annual  geometric  means  in  this  area 
range  from  R ug/m3  (Lame  Oeer  1^73')  to  36  ug/m3  (Decker  1R7R).  The 
fluctuation  in  TSR  levels  results  from  the  impacts  of  various  mining 
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WIND  SPEED,  mph 


Miles  City  Wind  Rose 
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activities,  "^ere  are  no  urban  impacted  sites.  Tbe  state  annual  Geometric  mean 
standard  is 

'"■aseous  pollutants  monitored  in  the  area  include  sulfur  dioxide  (Son'',  ozone 
^'^3),  a^id  nitrogen  dioxide  (NOn).  'lo  violations  of  <^ederal  or  state 
standards  have  been  reported.  The  fTorthern  Cheyenne  Indian  Reservation  is  the 
only  Class  I designated  location  wi  thin  the  region  and  is  located  some  '’O 
miles  to  the  north,  Visihilltv  in  the  area  ranges  “^rom  to  70  miles  fU.S. 
Environmental  Protection  Agency  f'EPA)  1070], 

"Phe  Roland  and  Smith  coal  seams  mav  or  mav  not  he  mined,  depending  on  the 
amount  of  Interburden  present  between  these  seams  and  the  Anderson  seam. 
Minerals  Management  Service  will  have  to  mahe  a decision  at  mine  plan 
submittal  to  determine  if  this  coal  will  he  taken,  blended  or  spoiled,  "^e 
contracts  governing  the  coal  sales  will  have  a hearing  on  this  determination 
as  the  contracts  will  snecify  what  the  coal  quality  must  he. 


taRLE  TT-4 


Representative  Regional  Meteorological  Data* 

Regional  ^’’alues 


Humidity  ('Annual  Average),  SQ 

Lake  Evaporation  (Annual  Average),  in..  3^-4  s 

Extreme  leather 

Thunderstorms,  days/vear  30 

Tornadoes,  s ightlngs/ year  3-4 

Hall,  days /year  2-3.'^ 

Maximum  Recorded  Windspeed,  **mph  R4 

Inversion  Rrequency  ''^ase  <1500  ft'), 

Annual  R s 

Seasonal  Range  73-R7 

Mixing  Height,  ft 

Mean  Annual  Morning  ORS-1310 

Mean  Annual  Afternoon  S^SO-hShO 

Mean  Seasonal  Afternoon  Range  2(525-oiqo 


* Sources : 

Holzworth  1072. 

DNRO  1074. 

Northern  Great  ^Xains  Resource  Program  1074. 
U.S.  Department  of  Commerce  107 S. 

**Recorded  at  Sheridan, 


Wyoming 


A.  TOPO  GRAPHS 
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T^ie  nostmining  crross  tonof^ranhy  wonlH  he  slFitlar  to  premining  tonography. 
Smaller  tonogranhical  features,  such  as  knohs  anH  ama^ler  ridges  would  show  a 
marked  decrease  in  slone  diversity,  f^ver  small  areas,  slones  would  he  smoother 
and  more  continuous.  Many  small  knohs  would  not  he  reni  aced  in  the  pos^mine 
topography. 

’hie  to  the  swelling  factor  o^  mined  overburden  when  placed  hack  in  the  mined 
area  the  average  elevation  decrease  of  the  mined  ground  would  not  he 
significant,  "nie  swelling  Factor  would  probably  he  about  I.IA.  Thus,  lOO  feet 
of  over/ in terhurden , i>7hen  replaced  in  the  mined  area,  would  then  have  a 
thickness  of  about  llA  feet. 

R . OR OLOGV 

The  interhedded  sandstones,  slltstones,  shales  and  thin  coals  woald  be 
intermixed  when  placed  hack  in  the  mined  area.  The  present  stratigraphic 
sequences  xvlll  he  obliterated. 

Removal  of  the  Anderson,  HI  and  n2  seams  would  preclude  future  utilization  of 
these  three  coal  seams.  "Hie  Canvon  seam  woul'i  become  economically  valueless  if 
not  mined  when  the  Anderson  and  ’lietz  seams  are  mined. 

■^e  subs'irface  fault  structure  would  he  destroyed.  Rome  fossils  in  the  spoils 
would  be  destroyed.  Other  fossils  xTOuld  he  disturbed. 

Rocks  below  or  outside  the  mined  area  would  not  he  disturbed. 

Spoils  material  wotild  have  a decreased  packing  density  wl  th  a swell  factor  of 
about  I.IA,  "The  primary  effect  of  this  bulk  density  change  would  he  on  the 
movement  and  quality  of  groundwater. 

Groundwater  would  generally  move  ’’aster  thro>igh  the  spoils  and  groundwater  THS 
would  Increase. 

G.  SOILS 

Soil  impacts  from  mining  activities  would  include:  displacement  of  soil  from 
wind  and  water  erosion,  change  in  soil  structure  and  natural  fertility,  and 
significant  problems  in  revegetation  and  stabilization  on  steep  slopes. 

Hist urbances  of  the  soil  would  result  in  alterations  of  soil  structure  and 
porosity.  This  alteration  would  affect  permeability,  infiltration  rates, 
soil-air  and  soil-water  relationships  and  bulk  density.  The  natural  fertility 
would  be  affected  bv  disruption  of  the  nutrient  cycle  and  a decrease  in 
organic  matter  content  within  the  soil. 
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<50  i1.  ser'fes  In  the  f^nnirrel  Creek  FA  area  were  eval  uated  for  reclanation 
notential  usin^  TT. . n.  a./S.C  . S . pnirlelines  for  "Soil  Reconstruction  Material 
for  Drastically  Disturber!  Areas"  [NSM  a)]  . These  results  were  expressed 

as  acre  feet  of  soil  material  having  vood , fair  or  poor  reclanation  notential 
due  to  its  physical  and  chemical  properties.  'Diis  showed  h?;  fAlS  acre  feet)  of 
the  area  rated  as  good  reclamation  potential,  407  (?,141  acre  Feet''  rated  fair 
and  S47  (4,4DS  acre  feet''  rated  poor. 

Current  information  demonstrates  that  this  area  has  poor  potential  for 
successful  reclamation,  however  logical  mining  units  with  better  and  poorer 
reclamation  potential  mav  he  located  within  the  coal  area.  Suitable  overburden 
materials,  if  available,  could  he  used  to  provide  additional  soil  depth  to 
provide  for  more  adequate  reclamation. 

"Fhe  wind  erosion  notential  for  the  tract  is  rated  as  low  and  47  moderate 

and  the  water  erosion  potential  is  rated  as  3°''  low,  40"''  moderate  and  S77  high, 
'^e  erosion  potentials  for  each  soil  series  is  found  in  the  Dig  Horn  County 
Soil  Survey. 

D.  HYDROLOCV 


1 . Cround  Mater 

Tmnacts  to  ground  water  would  occur  primarily  in  the  vicinity  of  the  mined 
area.  Tnipacts  include  removal  or  modification  of  aquifers,  interruption  of 
ground  water  flow  during  mining,  modlFication  of  flow  a^ter  reclamation,  and 
changes  in  water  quality,  ''^ese  impacts  would  involve  the  lowest  coa"*  aquifer 
and  all  aquifers  above  it.  Uppermost  coals,  the  Roland  and  Smith  beds,  are 
either  burned  or  removed  hv  erosion  over  most  of  the  area  and  are  not 
hydrologically  significant.  Coals  of  interest  are,  in  descending  order,  the 
Anderson,  Dietz  1,  Dietz  2,  and  Canvon  seams. 

Dewatering  of  aquifers  is  coincidental  with  aquifer  removal  by  nit 
development.  A cone  of  depression,  indicated  bv  declines  in  notentlometric 
surfaces  and  realized  by  lowered  well-water  levels,  results  from  ground  water 
discharge  to  mine  pits.  ”an  Roast  flHFi)  reports,  in  relation  to  two  proposed 
mines  in  the  area,  that  the  greatest  declines  will  he  closest  to  the  pits,  and 
will  he  about  100  feet  for  the  Ander son/Dle tz  and  100  feet  for  the  Canyon 
coal.  Ran  Roast  goes  on  to  say  that  the  "areal  extent  of  po  tentlome  tr  ic 
declines  will  exnand  as  mining  progresses,  being  somewhat  limited  to  the 
northwest  and  southeast  by  fatilts.  Rhe  declines  will  probably  he  detectable  as 
far  to  the  southx^est  as  Youngs  Creek,  and  to  the  northeast  will  augment  those 
caused  by  mining  at  Decker.  The  area  of  drawdox^n  around  the  Decker  mine  is  now 
detectable  in  the  Squirrel  Creek  area,  where  declines  have  been  ten  feet  or 
more ." 

Mining  induced  po  tentiome  tr  ic  declines  xtouI  d create  a ground  water  divide 
between  the  new  mine  and  the  Decker  mines,  with  the  Flow  direction  reversed  to 
southwestward  on  the  Squirrel  Creek  side  oF  the  divide. 


^^oast's  Squirrel  Creek  studv  area  is  Hivi^eH  into  three  blocks  that  are 
boundeH  bv  southwes t-nortbwest  trendin>»  faults.  "Hiese  faults  stronglv  control 
ground  water  flow,  drawdowns  resulting  ‘^rom  activity  within  the  central  block 
will  he  areally  restricted  by  the  structural  faults  that  form  its  boundaries, 
drawdowns  in  this  block  will  he  substantial  and  almost  all  of  the  area 
considered  in  this  assessment  is  located  ivithin  this  block,  ^eli  inventory 
data  (’’T.S.  Geologic  Survev  and  Montana  Denartment  o^  State  Lands,  1^771  show 
two  stock  or  domestic  wells  producing  water  ‘^rom  coal  beds  in  this  area. 

'M  nlng  induced  impacts  would  include  either  removal  of  the  wells  or 
substantially  reduced  well-water  levels.  Other  wells  affected  would  be  studv 
wells  that  mining  companies  have,  and  still  mav  drill.  Mew  water  sources  must 
be  obtainable  before  existing  sources  can  be  ieopardized  bv  mining. 

bedrock  and  coal  removed  bv  mining  would  be  reniace'i  bv  snoil  material  . 

"Spoils  aquifers  are  a relativelv  new  phenomenon  in  the  west,  and  although 
they  play  a significant  role  in  nostmining  bydrologv,  little  research  has  been 
conducted  on  them.  "Mne  Montana  bureau  of  Mines  and  Oeologv  began  studying 
strip  coal  mine  spoils  aquifers  at  Oolstrip,  Montana  in  107b  ; investigations 
were  expanded  to  the  Decker  mine  in  1D7S  as  reclaimed  spoils  became  available 
there.  Since  replacement  of  the  snoils  in  the  mined-out  pit  at  Decker,  a zone 
of  saturation  up  to  feet  has  developed  within  the  spoils.  Results  of 
initial  studies  (Man  Voast,  and  others,  1S7S1  indicate  that  groundwater  in 
mine  spoils  is  probably  confined  within  coarse  rubble  resting  on  the  mine 
floors,  although  the  ^iner-gralned , confining  material  above  the  rubble  zone 
mav  also  be  saturated,  both  the  qiialitv  of  ground  water  ivlthin  the  spoils  and 
the  vields  of  s po ils-aqui fer  wells  are  highly  variable."  (Van  Voast  issil 

Van  Voast  goes  on  to  sav  that  hydraulic  conductivities  and  transmissivities 
for  spoil  material  cover  broad  ranges,  indicating  it  is  stronglv 
heterogeneous,  like  the  overburden  it  once  '^as.  The  ranges  are  considerabiy 
higher  than  those  for  sandstone  beds,  however,  and  the  spoils  are 
substantially  better  aquifers,  because  mine  spoils  are  new  to  the  bvdrologic 
system,  some  uncertainty  exists  regarding  the  permanence  or  stabilitv  o^'  their 
hydrologic  characteristics.  Studies  so  far  indicate  that  occurence  and  flow  of 
ground  water  in  mine  spoils  is  not  greatlv  different  from  conditions  in 
undisturbed  coal  bed  aquifers.  It  is  also  expected  that  water  levels  lowered 
during  mining  would  return  to  near  premining  ‘'evels. 

Dualitv  of  T<jater  entering  mine  nits  differs  very  little  from  water  in  the 
aquifers  being  drained  other  than  it  will  he  a mixture  of  all  aquifers 
contributing.  Affluent  quality  would  change  as  mining  progresses  and  as  ground 
water  enters  the  pits  by  way  of  resaturated  mine  spoils.  Man  Moast  synthesized 
water  samples  from  overburden  collected  in  this  area.  Me  extracted  quality 
data  from  the  samples  according  to  two  methods.  Mis  results  show  that  expected 
spoil  water  quality  would  have  TDS  concentrations  of  2,‘''in  mg/1  from  one 
method  and  mg/1  from  the  other.  Principle  contributors  were  sodium, 

bicarbonate,  and  sulfate.  These  expected  concentrations  lie  within  the  range 
found  for  nearby  Decker  spoils  water.  However,  they  were  based  on  crater 
quality  from  the  upstream  end  of  Van  Moast' s study  area.  Inflow  from  alluvium 
in  the  downstream  end  contains  higher  TDR  concentrations,  so  spoils  water 
there  would  correspond.  Mater  quality  anticipated  is  within  the  range  accepted 
for  livestock  usage.  Effects  on  the  "bongue  River  from  mine  water  would  be 
undetectable  under  conditions  of  average  river  discharge  and  quality.  TTnder 
unrealistically  extreme  conditions,  dissolved-solids  content  in  the  river 
could  theoretical Iv  be  raised  ^'rora  pid  mg/1  to  1,016  mg/l  ('Van  Moast  1^11). 
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These  Innacts  ^rom  minlnp  woii'l'^  he  localized  In  the  mine  vlclnitv.  T^viHence 
Indicates  that  no  slnt^le  mine  can  significantly  alter  the  regional  hvdroloRic 
picture.  T^^fects  <^rom  multiple  mines  in  an  area  are  still  being  studied.  A 
first-cut  evaluation  on  this  suhiect  is  described  in  a report  on  Id  active  and 
pronosed  mines  above  Tonpue  Tiver  ham  by  Van  Voast  and  Thoranson  CldR"’!.  'their 
results  show  that  the  median  increase  in  the  tongue  Viver's  dissol ved-sol ids 
content,  ^rom  ground  water  contributed  by  nine  mines,  would  he  Id  ng/1. 

? . Surface  Mater 

Tour  stock  reservoirs  that  collect  ephemeral  surface  x^ater  are  imown  to  exist 
in  the  area.  Tf  thev  are  removed  by  mining,  renlacement  may  be  necessarv 
during  reclamation.  Mater  qualitv  tjould  deteriorate  due  to  increased  sediment 
outputs  from  surface  disturbance  and  from  exposure  to  mine  snoHs,  unless  the 
imnacts  are  mitigated  bv  sediment  traps  an'^  diversions.  'Surface  water  diverted 
around  the  mine  must  be  transported  in  properly  designed  channels.  Rapid 
reclamation  of  disturbed  surfaces  is  needed  to  prevent  water  quality 
degradation  by  sediment  loading. 

The  alluvial  valley  floor  around  Squirrel  Creek  has  been  identified  hv  the 
Mffice  of  Surface  Mining  (OSMI  and  t^'e  Montana  hepartment  of  State  Lands  fhSLl 
to  he  significant  for  approx imatelv  acres  of  this  area.  These  lands  are 

flood  irrigated  or  sub irr isated  f-av  lands  v.d^ich  have  substantially  greater 
production  than  nat  iye  rangeland,  "^ev  are  unsuitable  for  surface  mining 
unless  exempted  hv  hSL. 

R.  LAMP  USE 

1 . ^^egetation 

If  the  R,‘S42  acres  of  range  were  in  excellent  condition  (R'S-IOOT')  and  the 
entire  area  were  mined,  there  would  he  an  approximate  loss  of  RS4  to  1,1^1 
AT^s . Hoi^eyer,  in  its  present  condition,  the  loss  wpuld  be  approximately  744 
ATTMs. 

Mining  o^  the  area  would  temporarily  eliminate  grazing  opportunities  for 
domestic  livestock.  Uowever,  vegetative  production  mav  he  better  after  mining 
due  to  extensive  reclamation  work.  Tie  area  mav  produce  more  than  the  current 
number  of  AIRfs  per  acre.  Viere  is,  however,  no  evidence  that  the  plant 
community  which  ultimately  evolves  would  support  higher  levels  of  "'ive stock 
grazing  than  the  premining  vegetation  supported. 

Additional  impacts  resulting  from  vegetation  disturbances  would  be:  f al 
possible  reduction  of  visual  aesthetics,  (hi  increased  soil  erosion,  and  ( c) 
reduction  in  the  amount  of  wildlife  and  livestock  forage. 


?.  Agricultural  ’’roductlon 


The  proooseH  action  woul^^  have  an  fnsi<>ni<^icant  impact  on  aRriculture  in  the 
tract.  mine<i,  acres  currently  utilized  as  cropland  would  he  disturbed. 

Two  operators  in  the  area  would  he  affected  hy  mining.  The  smaller  operator 
has  approximately  ISQ  acres  of  cropland,  all  located  outside  the  coal  area. 

The  larger  operator  has  approximately  ^11  acres  of  cropland  (3.1  percent 
his  total  operation!  with  approximately  303  acres  of  cropland  ''7,0  percent  o<^ 
the  total  acreage  ^^thin  the  tract  and  07,0  percent  of  the  onerator's 
cropland!  within  the  coal  area. 

"^he  naior  crops  grown  in  the  area  are  tame  pasture  and  hav  (alfalfa  or 
grass-legume")  and  small  grains. 

3.  Recreation 

^ivate  hunting  has  heen  the  main  recreational  activity  within  the  proposed 
mining  area,  however,  loss  of  habitat  for  mule  Oeer,  antelope,  safte  grouse  and 
sharp-tailed  grouse  mav  have  a minor  af'^ect  on  future  hunting  of  these  <»ame 
animals  in  areas  ad  iacent  to  the  mine,  ^tihlic  recreation  wi  thin  the  RA  area 
would  not  he  af^^ected  because  access  has  been  denied  in  the  past. 

4.  Transportation  and  Access 

Approximately  IR  acres  of  right-of-wav  and  buffer  zone  along  Montana  Highway 
RAR  314  has  been  declared  unsuitable  for  mining.  TTntil  a relocation  plan  can 
he  agreed  upon,  the  highway  right-of-way  cannot  be  mined. 

'The  private  road  leading  to  the  CV  Ranch  headquarters  will  he  relocated  during 
the  raining  activity.  The  relocated  road  will  he  graded  and  graveled  to 
accommodate  increased  traffic.  Additional  roads  are  scheduled  to  he 
constructed  within  the  mine  area  to  accommodate  the  mining  activities. 

No  rights-of-wav  other  than  Montana  ^AS  314  would  he  affected. 

3 . Agricultural  Rconomics 

The  RA  coal  area  is  located  in  a snarselv  populated  portion  of  Rig  Horn  Countv 
near  the  Wyoming  border.  Th,e  lands  are  presently  used  for  raisin®  cattle,  hav, 
and  sorae  grain. 

Hevelonraent  of  coal  would  teraporarllv  displace  this  agriculture''  production. 

To  evaluate  this  issue,  it  was  necessary  to  compare  agricultural  production  to 
the  value  of  the  coal  to  he  developed.  The  trade-off  is  compared  several  ways. 

The  first  method  of  evaluation  was  to  compare  net  national  value  of 
agricultural  production  displaced  with  the  net  national  value  of  coal 
producefl.  In  this  evaluation,  it  was  assumed  the  value  of  coal  is  13.3% 
(royalty  rate!  of  the  going  market  rate  of  31C  oer  ton.  The  net  value  of 
agricultural  production  is  the  cash  rent  to  the  owner.  A "worst  case"  scenario 
was  assumed  for  agriculture,  that  is,  the  area  would  not  he  reclaimed.  Since 
agriculture''  production  would  he  lost  on  each  acre,  vear  after  year,  these 


Tosses  '.rere  totalled  to  sHow  losses  In  perpetuity.  ^ comparison,  coal  outntit 
per  acre  is  j>ained  onlv  once,  "^o  olace  agricultural  nroduction  and  coal  on  the 
same  basis,  it  was  necessary  to  discount  the  value  of  agricultural  nroduction 
in  future  time  perio-^s. 

Using  these  assumntlons,  the  return  to  national  income  from  coal  production 
would  he  4,654  times  greater  than  agricultural  production,  flee  "^ahle  Tii-l.l 

Another  wav  of  comnaring  trade-off  between  coal  and  agricul  tural  resotirces  is 
to  determine  what  coal  would  have  to  sell  for  to  he  equal  to  agricultural 
production  disnlace'l.  "nils  avoids  assuming  that  all  coal  in  the  area  could  he 
sold  for  the  going  market  value.  Coal  would  have  to  sell  for  4.000'’?  ner  ton 
to  equal  the  net  ac r Icul tura’  value  disnlaced.  T See  Table  ITT-1.1 

In  reviewing  regional  impacts,  an  additional  comparison  can  he  made  of 
disnlaced  agricultural  nroduction  to  big  Horn  County's  total  agricultural 
prodtiction.  The  loss  from  this  tract  is  .00%  of  the  county's  total 
agricultural  production.  (See  '^ahle  ITT-?.l 

Regional  loss  of  agricultural  production,  if  coal  is  mined,  has  been  compared 
to  the  regional  gain  from  coal,  using  regional  multipliers  from  the  U.S.  ”ater 
Resource  Council. 

"^e  gross  regional  loss  from  agriculture  for  each  vear  is  equal  to  S7'l,C7g. 

The  comnuted  yearly  regional  earnings  loss  from  agriculture  would  he  $17^407. 
(See  T-ahle  TIT-3.) 

Assuming  the  mining  of  eight  million  tons  of  coal  per  vear  at  a price  of 
SIC, no  per  ton,  '^on  mine  month,  the  gross  regional  gain  ner  year  from  coal 
would  he  S17 S , 2SC ^000,  Regional  earnings  each  vear  would  he  more  than  SSC 
million,  f See  '’’able  tit-4.1 

The  assumption  of  eight  mflion  tons  per  year  should  not  he  used  by  planners 
for  olannlng.  This  figure  was  used  to  portray  what  the  regional  earnings  could 
he,  if  coal  were  mined.  There  is  adequate  coal  to  support  this  production 
rate,  however  market  conditions  x^lll  he  the  determining  factor  as  to  how  much 
coal  would  he  mined  and  when. 

This  comparison  of  regional  earnings  shows  if  coal  is  developed,  the  regional 
earnings  would  he  many  times  greater  than  the  present  regional  earnings  from 
agriculture.  This  would  he  of  special  interest  to  Rheridan,  'Ivoming,  as  the 
naioritv  of  trade  would  he  in  that  area. 

A "worst  case"  scenario  was  used  in  the  above  comparisons,  assuming  that  the 
areas  would  not  he  reclaimed,  existing  state  and  federal  laws  require  the 
lands  to  he  returned  to  at  least  prenlning  conditions.  Reclamation  feasibility 
must  he  demonstrated  in  the  mine  plan  submission. 

T-TILDLTRE 

An  tel  one  and  sage  grouse  would  he  directly  affected  if  the  area  is  mined, 
because  of  the  loss  of  yearlong  sagebrush-grassland  habitat.  This  would  have  a 
minor  effect  on  the  area-wide  populations,  were  ^t  not  for  the 


COMPARISON  OF  VALUE  OF  AGRICULTURAL  PROOUCTION  DISPLACED 
TO  VALUE  OF  COAL  PRODUCTION 
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Ccmparl son  of  Coal  Area  Annual  Agricultural  Production  to  County  Annual  Agricultural  Production 
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POTENTIAL  REGIONAL  LOSS  FROM  AGRICULTURAL  PRODUCTION  IF  COAL  IS  MINED 
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POTENTIAL  REGIONAL  GAIN  FROM  COAL  PRODUCTION  IF  MINED 
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existence  of  several  other  existing  and  nronosed  nines  in  the  surrounding 
area.  A cunulative  loss  of  habitat  would  occur  if  reclamation  efforts  would 
not  restore  the  vegetative  composition  needed  hv  antelope  and  sagegrouse. 

In  addition  to  the  vearlong  habitat,  unsuitability  criterion  number  IS 
identified  1S4  acres  of  sage  grouse  winter  range  and  413  acres  of  antelope 
winter  range  within  the  area  being  considered,  "^ese  two  winter  ranges  i>»re 
not  ‘^ound  to  be  unsuitable,  but  are  leasable  ^vlth  reclamation  stipulation. 

A total  of  4b  acres  of  rlnarlan  habitat  along  Squirrel  CreeV  were  f^ound  to  be 
unsuitable  under  criterion  IS.  "This  binding  precludes  mining  of  the  riparian 
habl tat . 

Raptors  dependent  on  the  clll^fs  and  sandstone  outcrops  for  nesting  sites  would 
be  displaced,  if  these  areas  were  mined.  Great  horned  owls,  nrairie  Salcons, 
red-tailed  hawks  and  kestrels  would  he  the  primary  snecies  affected.  The 
extent  of  imnact  would  be  dependent  on  the  a^^a il  abil  i tv  of  alternate  nest 
sites.  The  nest  sites  for  two  pair  of  golden  eagles  would  not  be  destroyed  hut 
there  would  he  a reduction  in  nrev  base  with  mining  of  nortlons  of  the  eagles' 
bunting  territories.  This  would  he  a slight  impact. 

>iule  deer  and  white-tailed  deer  wotild  not  he  sivnif icantlv  af^'ected  hy  mining. 
Mule  deer  winter  ranges  are  located  to  the  north  and  east  of  the  area,  while 
whltetails  tend  to  move  down  to  the  "'’ongue  River  bottoms  during  the  winter. 
There  wotild  he  a slight  loss  of  forage  and  cover.  Small  mammals  and  birds 
would  he  most  affected  hv  direct  loss  of  habitat.  However,  the  losses  relative 
to  what  would  he  unaffected  is  not  significant. 

Initial  recovery  of  the  area  to  sagebrush-grassland,  if  allowed  to  return, 
would  probably  not  be  seen  in  less  than  lb  vears  from  the  beginning  of  mining. 
Gomplete  return,  if  allowed,  would  not  restilt  until  long  after  mining  was 
terminated.  Cliffs  and  sandstone  outcrop  habitats  would  not  likely  be 
recla  imed  . 

c.  ctil'^’^tral  resources 

Cultural  resources  in  mining  areas  are  subiect  to  impact  over  the  life  of  the 
mine  from  construction  of  mine  facilities,  haul  roads,  water  develonment  and 
mining  activity.  Cultural  resources  not  immediately  impacted  by  the  above 
developments  are  subiect  to  impacts  from  increased  erosion,  access,  and 
vandalism.  Impacts  thus  would  be  both  direct  and  indirect,  the  effects  of 
mining  would  be  irreversible. 

At  this  time,  criterion  for  unsuitability  has  been  applied  to  all  but  the 
following  sites  in  the  lease  area: 
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24 
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74 
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74 
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2177 

74 

RH 

713S 

R4 

RH 

71  7« 

^4 

RH 

7133 
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sir  sites  meet  the  criterion  ^or  unsul tahil i ty , to  which  the  exceotion  has 
heen  anpTied.  Mitigation  plans  have  been  submltte^^  to  Consolidation  Coal 
Comnany  by  historical  Pesearch  Associates  ( IhSl  : Appendix  c)  ^or  the  <^ollowing 
seven  sites: 


14  RH  1001 
^4  T>H  lORO 
Rll  104  4 


^4  RM  21  PR 


2 4 RW  1P4  0 
■74  RH  1^50 
24  RH  Phoi 


The  site  24  Rh  1Q44  is  an  extremely  large  workshon,  and  is  included  in  the 
list  of  sites  reauiring  further  work  ('Chapter  III  for  determination  of 
eligibility  to  the  National  Register  of  historic  ^laces  and  aonlication  o<^ 
unsui  tahil  i ty  criterion  number  7. 

The  10R7  MFR  Amendment  added  SfiO  un  invento r led  acres  to  the  CX-^ecker 
inventory  area.  'This  acreage  is  reduced  bv  40  acres  due  to  a survev  at  the 
adjacent  ^earl  Mine  (Cregg  1077).  Lands  renuirlng  a Class  TIT  inventory 
Include : 


TOR,  R30I7;  Rectlon  27;  NKI/4,  SE1/4MJ1/4,  Nl/2,  Sk71/4REl/4, 

P1/7SW1/4  ('400  acres) 

Section  34:  W1/2nf;1/4,  S^ti/4ski/4  a20  acres  less 

Koundary  adjustment) 


In  simmarv,  criterion  seven  has  been  applied  to  41  of  40  sites  in  the  proposed 
lease  area;  the  preliminary  recommendation  for  eight  sites,  pending  SHRO 
consultation,  is  that  they  do  not  meet  the  qualifications  for  eligibility  to 
the  National  Register  and  are  suitable  for  mining,  of  the  4i  sites  to  which 
the  criterion  has  heen  applied,  seven  are  determined  unsul table,  while  11 
require  further  evaluation,  "^e  exception  to  the  criterion  for  unsuitahilitv 
permits  mitigation  of  affected  sites,  therefore  the  sites  determined 
unsuitable  are  declared  suitable  pending  mitigation  of  the  properties. 
Mitigation  is  accomplished  hv  collection,  excavation,  recording,  analysis  and 
reporting  to  preserve  information  existing  in  the  sites. 

The  unsuitability  criterion  has  not  been  applied  to  the  unsurveved  nortions  of 
sections  '’7  and  34.  "Phese  areas  will  have  to  be  inventoried  before  anv  mining 
or  associated  activities  could  occur. 

H.  VISUAL  PRSnUPCE  MANAGEMENT 

Mining  facilities,  including  coal  crushers,  shops  and  offices,  sediment 
ditches  and  ponds,  sewage  treatment  system,  coal  storage  silos,  aerial 
conveyor,  loadout  bins,  railroad  loop,  etc.,  are  scheduled  to  be  constructed 
near  Montana  Highway  RAS  314.  Eonsol  has  requested  permission  of  the  Montana 
Department  of  State  I^nds  to  construct  these  facilities  by  the  highway.  These 
facilities  would  be  visible  from  the  highway  and  aesthetically  would  not  lend 
themselves  to  the  surrounding  area.  Also,  dust  caused  by  the  nroposed  mining 
operation  would  be  visible  from  the  highway. 

That  portion  of  Squirrel  Creek  which  borders  the  TTE,  part  of  the  permit  area 
would  not  be  disturbed.  'Rhis  section  of  the  creek,  and  the  surrounding  riparian 
zone  has  been  rated  as  Class  B scenery.  Most  of  the  remaining  area  has  been 
classified  as  Class  C scenery. 


T.  ^CONmiC  Anr)  SOCIAL  COMDITTOMS 


Studies  have  shown  that  workers  are  willing,  in  spite  the  exnense  (both 
financial  and  time''  to  commute  Tons  distances  rather  than  to  live  in  small 
communities.  Ouality  of  life  factors  that  influence  workers'  choice  of 
residence  are  schools,  shoppinf>  facilities,  local  services  (medical  and  dental 
are  of  special  importance)  and  housing  availahilitv . 

As  a result,  the  city  of  Sheridan  and  the  surrounding  area  would  receive  the 
greatest  impact  if  coal  is  mined.  This  city  has  experienced  the  impact  of 
accelerated  growth  in  the  past  from  construction  of  other  coal  mines  in  the 
area.  The  area  government  has  done  a good  ioh  in  olanning  and  has  overcome 
manv  of  the  problems  created  hv  coal  develonment,  even  though  Sheridan  city  or 
countv  governments  receive  no  revenue  from  the  actual  mining  of  coal  in 
Montana. 

this  coal  area  were  developed  in  today's  economv,  the  Imnacts  would  he  less 
severe,  as  some  nines  in  the  area  have  reduced  production  due  to  a soft 
market.  'Therefore  manv  workers  could  he  available  to  fill  the  requirements  of 
a new  mine  and  eliminate  a new  surge  of  people.  Mowever,  world  situations 
could  change  and  create  a large  demand  for  coal,  which  could  bring  more  people 
to  the  area,  '''his  makes  planning  extremely  difficult.  Close  coordination  is 
required  between  the  coal  companies  and  city  planners  to  mitigate  impacts. 

"^he  State  of  Montana  and  Rig  (lorn  Countv  would  gain  if  coal  is  developed  and 
would  receive  very  little  impact  caused  by  an  influx  of  people.  ”oyaltv  and 
severance  tax  flgtires  that  could  he  received  are  displayed  in  "''able  III-S. 

J.  CLIMA'rE  AMD  AIR  OTTALI’T 

Impacts  on  climate  from  the  proposed  action  would  be  localized  and 
insignificant.  'The  modification  of  surface  contours  and  surface  reflection  due 
to  redistribution  of  soils  and  removal  of  vegetation  mav  produce  slight 
localized  changes  in  wind-speed  and  direction,  temperature,  and  humidity. 
Reclamation,  with  reestablishment  of  vegetation,  would  largely  mitigate  these 
impacts  over  the  long  term. 

The  methodology  for  determining  the  air  quality  Impact  of  particulate 
emissions  consisted  of:  (1)  obtaining  a mine  profile  for  the  tract,  (?) 
obtaining  emission  factors  for  individual  surface  coal  mining  operations,  (?) 
using  the  mine  profile  and  emission  factors  for  calculations  of  total 
emissions,  ^4''  entering  the  emission  data  into  a modified  climatological 
dispersion  model  for  prediction  of  ambient  concentrations,  and  C S ) comparing 
predicted  concentrations  to  national  and  state  air  quality  standards  and  to 
Prevention  of  Significant  be  ter  ioration  (^ST'*"'  Increments.  "Phe  air  quality 
impacts  were  analyzed  for  the  peak  production  year. 

''f'RC  Environmental  Consultants  modeled  the  Squirrel  Creek  area  with  specific 
in^'ormatlon  provided  from  the  CX  Ranch  Mine  permit  application.  Consol  chose 


POTENTIAL  INCOME  TO  THE  STATE  CF  MONTANA 
FROM  FEDERAL  ROYALTIES  IF  COAL  IS  MINED  AT  $10.0  PER  TON 
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to  use  the  ^AT,  C^oint,  Area  and  Line)  model  for  short  term  impacts  in 
predicting  the  expected  maximum  24-hour  concentration.  For  lonf^  term  impacts, 
which  are  indicated  hy  the  annual  {geometric  mean,  the  ISC  findustrial  Source 
Complex)  model  was  used. 

Results  of  the  modeling  exercise  were  provided  hy  the  Montana  Air  Mnaiitv 
Rureau  and  can  he  compared  with  app'' icahl  e air  qualitv  standards.  "Mie  1^70 
Clean  Air  Act  Amendments  established  primary  and  secondary  National  , Ambient 
Air  OuaMtv  Standards  fNAAOS''.  Montana  also  has  established  air  quality 
standards,  these  standards  are  shown  in  Table  ITI-S.  the  Montana  primary 
standard  for  total  suspended  particulate  is  the  same  as  the  corresponding 
Federal  standard. 

The  propose'^  CX  Ranch  'Une  is  a potential  Ih  million  ton  per  year  oneration, 
which  is  large  for  this  area.  Modeling  efforts  used  information  corresponding 
to  the  peak  production  vear.  Rest  available  control  technology  is  required  for 
new  pollutant  sources  and  was  considere<^  when  emission  factors  were 
determined.  Concentrations  derived  *^rom  modeling  are  for  areas  outside  the 
active  mining  area,  because  those  areas  ^vlthin,  such  as  the  nine  facilities, 
pit  areas,  and  reclamation  areas,  are  not  suhiect  to  standards. 

Annual  geometric  mean  for  background  concentrations  of  total  suspended 
particulates  (TSR)  was  inventoried  to  he  2R.4  ug^m”^.  The  Consol  mine  was 
considered  bv  itself  when  examining  compliance  with  ambient  air  quality 
standards,  "^e  annual  geometric  mean  was  determined  to  he  4R.7  ug  / m^ , which 
included  background  concentrations,  "^is  is  well  within  the  state  standard  of 
7S  ug/m3.  Background  TSR  level  for  the  24-hour  concentration  is 
ug/m3.  Total  24-hour  concentration  indicating  maxim'im  short  term  impact  was 
modeled  to  he  IIR."^  ug/m3.  predicted  concentration  includes  background 

levels  and  is  within  the  state  standard  of  2C0  ug/m3. 

Tn  addition  to  the  annual  and  maximum  particulate  standard,  Montana  has  a RSh 
(■Prevention  o^  Rignficant  deterioration)  incremental  standard  which  dictates 
the  maximum  increase  in  ambient  pollution  levels  for  two  pollutants,  TR'p  and 
sulfur  dioxide.  'M^is  area  has  been  designated  PSD  Class  TI,  which  allows  for 
moderate,  well-controlled  growth.  Rulfur  dioxide  is  not  a nollutant  produced 
from  coal  mining  itself  and  will  not  he  considered  under  RRP  standards. 

Mnlike  ambient  air  qualltv  standards,  RSn  standards  require  pollution  from  all 
new  sources  in  an  area  to  he  counted  against  the  allowable  Increase.  Modelling 
for  PSD  increment  requirements,  therefore,  included  the  Nerco  mine  as  well  as 
the  CX  Ranch  lilne.  Increases  in  coal  dust  from  the  two  mines  xoas  modeled  to  he 
32. Sh  ug/m3  (for  the  P4-hnur  averaging  time),  which  is  within  the  37  ug/m3 
allowed.  Annual  increment  consumption  was  modeled  to  he  R.RR  ug/m3,  which  is 
also  within  the  IR  ug/m3  allowed. 

Several  small  sources  of  gaseous  pollutants  (sulphur  dioxide,  ozone,  and 
nitrogen  dioxide)  are  associated  with  surface  coal  mining  operations,  "^ese 
include  haul  trucks,  front-end  loaders,  scrapers,  and  dozers.  Sources  also 
include  light-duty  vehicles  (chiefly  pickup  trucks)  operated  in  the  mine  and 
employee  vehicles  operated  on  mine  access  roads.  Unit  trains  used  to  transport 
the  coal  from  the  site  are  also  a gaseous  emission  source. 

Review  of  Site  Specific  Analysis  Reports  for  Rowder  River  tracts  show  thst 
typical  coal  mining  operations  produce  such  small  quantities  of  gaseous 


ENVIROM^ENTAL  CONSEOIJENCES 


TABLE  I I 1-6 

AMBIENT  AIR  QUALITY  STANQAROS 


Federal  Ftimary 

Standards 

Montana  State 

Standards 

AveragI  ng 

MIcrograms/CubIc  Meter  Parts/Ml  1 

1 1 on 

Ml crogr ams/Cub Ic  Meter  Parts/Ml  1 

Pol  1 utant 

T1  me 

( ug/mdD 

(ppm) 

( ug/m±) 

(ppm) 

Sulfur  Dioxide 

Annua  1 

( Ar 1 thmet Ic 1 

80 

0.03 

60 

0.02 

24-hour 

365 

0. 14 

260 

0. 10 

3-hour 

650 

0.25 

Total  Susoended 

An nual 

Part  1 cu 1 ate 

(Geometric) 

75 

75 

24- hour 

260 

200 

Carbon  Monoxide 

8-hour 

lO.noO 

9 

1-hour 

40,000 

35 

Photochemical 

Oxidant 

1-hour 

240 

0.12 

Nitrogen  Dioxide 

An  nu  a 1 

100 

0.05 

Lead 

3- month 

1.5 

PREVENTION  OF  SIGNIFICANT  DETERIORATION 

(PSD) 

REGULATIONS 

Class  1 1 

Area 

Ml  crograms/Cub 1 c 

Meter  (ug/m^J 

Sulfur  Dioxide 

Annual  Arithmetic  mean  20 

24-hour  maximum  91 

3-hour  maximum  512 

Particulate  matter 

Annual  Geometric  mean  19 

24-hour  maximum  37 


Source:  National  Ambient  Air  Qualit/  Standards  1970;  Montana  State  Oeoartment  of  Health  and  Environmental  Sciences 


pollutants,  that  they  are  not  usually  modeled.  Gaseous  emissions  are  not 
expected  to  violate  any  air  quality  standards. 

Visibility  reduction  from  particulates  generated  by  mining  activity  was 
modeled  for  the  Morth  Decker  Tract  by  PFDGO  Environmental.  TTiev  found  that 
median  summer  visual  range  is  about  hG  miles.  From  the  hypothetical  viewing 
point  used  in  the  first  analvsls,  on  days  with  vlslhllitv  of  70  miles, 
visibilitv  reductions  resulting  from  the  second-highest  24-hour  concentration 
would  he  a maximum  of  0.1  mile  with  nroposed  action  for  that  tract.  TJhen 
looking  from  the  Northern  Cheyenne  Indian  Reservation  towards  the  proposed 
lease  tract,  vislhlllty  reductions  resulting  from  the  second-highest  24-hour 
concentrations  would  he  a maximum  of  G.i  mile.  Conditions  for  the  Squirrel 
Creek  area  are  expected  to  be  quite  similar  to  those  for  the  North  Decker 
tract . 

K.  SHORT  term  'fERSUS  LONG  TERM  IMPACTS 

1 . Geo logy /Minerals 

Short  term  imnacts  would  he  the  disruption  of  the  surface  features  during 
raining  of  the  Anderson,  Dietz  One  and  Dietz  Two  coal  seams. 

If  the  Canvon  seam  is  not  mined  because  of  excessive  overburden,  it  would  be 
lost  for  future  use.  Mining  of  the  Smith  and  Roland  seams,  but  not  utilizing 
the  coal  because  of  their  poor  quality,  would  be  a one-time  loss  of  this 
resource.  Once  mined,  it  would  not  he  recoverable  for  future  use. 

Soils 

Short  term  soil  impacts  include  soil  compaction  from  haul  roads  and  facility 
construction,  soil  displacement  hv  wind  and  water  erosion  and  alteration  of 
soil  structure,  horizonation  and  natural  fertilltv. 

Long  term  and  residual  impacts  to  the  soil  would  be  comparable.  These  would 
Include:  structural  changes  of  soil  particles  due  to  disturbing  the  surface 

and  subsurface  horizons  and  changes  in  natural  fertility  by  disrupting 
nutrient  cycling,  microbial  action  and  decreasing  organic  matter  content. 

As  the  area  is  reclaimed,  rebuilding  of  soil  horizons  would  change  soil 
porosity,  permeability  and  infiltration  rates,  and  soil,  air  and  water 
relationships.  Ealinity  content  would  increase  as  subsurface  calcareous 
material  is  brought  to  the  surface. 

2.  Hyd rology 

Ground  water  levels  in  the  vicinity  of  the  mine  would  he  lowered  during 
mining;  however,  thev  would  he  established  to  near  premining  levels  readily 
after  reclamation.  Reclaimed  spoil  aquifers  contain  two  to  three  times  the 
mineralization  of  the  original  aquifer  and  this  would  create  a short-term 
Impact  on  water  quality  from  spoil  aquifers.  In  the  long  term,  the  water  would 
gradually  return  to  approximately  the  same  quality  as  the  average  quality  in 
the  removed  aquifers. 

4 . Vegetation 

The  short  term  effect  would  be  a temporary  loss  of  3,f42  acres  (744  Akims')  of 
native  vegetation  and  303  acres  of  cropland  during  the  raining  and  reclamation 
. As  yet,  there  is  no  evidence  to  support  the  complete  success  of 


process 


reclanation  vising  prerl  oral  nan  tly  native  snecies  capable  of  wltbstanHiny  and 
supporting  sustained  livestock  grazing.  However,  productivity  studies  in 
southeastern  Montana  have  proven  successfui.  in  the  short  term  by  using 
introduced  species. 

The  long  term  and  most  serious  effect  on  vegetation  would  be  the  loss  r>^  the 
natural  vegetation  mosaic  and  species  diversity,  overall  long  term  effect 

on  reclaimed  si  tes  in  eastern  Montana  are  not  i^nown. 

5.  Miiriiife 

Tn  the  short  term  all  snecies  of  wildlife,  partlcularlv  antelope  and  sage 
grouse,  would  be  displaced  from  the  area  actively  being  mined.  In  the  long 
term,  wildlife  population  numbers  and  diversity  would  depend  upon  the  success 
of  reclamation  efforts.  the  area  cannot  be  restored  vegetatlvely  to  near 
original  condition,  the  resultant  wildlife  populations  and  diversity  would  be 
dependent  on  the  type  of  vegetative  cover  and  habitat  established.  a 
greater  habitat  diversity  is  established,  effects  on  wildli<=e  populations 
would  be  positive,  habitat  diversity  is  decreased,  effects  would  be 
negat ive . 

h , Socioeconomics 

Agricultural  output  would  show  a loss  as  land  is  disturbed  by  mining.  After 
reclamation,  agricultural  production  would  be  returned. 

T'he  city  of  Sheridan  would  receive  the  impact  created  by  an  influx  of  people. 
Some  disruption  of  present  social  patterns  could  develop  in  the  short  term, 
but  in  the  long  term,  stability  would  be  reestablished  in  the  area.  Regional 
income  would  Increase  due  to  this  influx  of  people. 

The  city  of  Sheridan  and  Sheridan  Sounty  would  receive  no  royalties  or 
severance  tax  from  coal  production  under  existing  law. 

Some  of  the  local  ranchers  could  supplement  their  depressed  present 
agricultural  income  during  construction  and  operational  phases  of  a new  mine. 

The  potential  for  employment  of  Morthern  Cheyenne  and  Crow  Indians  would 
increase  during  the  construction  and  operational  phases  of  the  mine. 

The  proposed  new  toiynsite  f Spring  Creekl  in  Montana  could  relieve  some  of  the 
requirements  for  new  bousing  ^rom  Sheridan,  if  the  townslte  is  developed. 
■Permanent  housing  mav  not  necessarilv  be  the  choice  for  construction  workers, 
btit  could  appeal  to  the  operational  personnel  . Increased  gasoline  prices  could 
also  increase  the  demand  for  housing  located  closer  to  the  work  area.  The 
value  of  removed  coal  would  be  lost  <^orever  due  to  mining. 

C.  Cultural  Resources 

Construction  of  mine  facilities,  haul  roads,  water  development  and  mining 
activity  would  destroy  40  prehistoric  and/or  historic  sites  based  on  present 
Inventory. 

Increases  in  cultural  resource  destruction  tHrougb  recreational  artifact 
collecting  and  vandalism  would  accompany  an  Increased  population  of  the  area. 
However,  this  Impact  is  not  quantifiable. 


4^ 


L.  LEASE  STIPULATIONS 


Five  areas  were  found  to  be  unsuitable  for  mining  in  the  1982  MFP  Amendment. 
These  were; 

Criterion  8 - One-half  mile  of  Montana  Highway  FAS  314  and  a buffer  zone 
of  100  feet  on  either  side  of  the  right-of-way  for  a total  of  18  acres. 

The  exception  could  not  be  applied  as  a formal  agreement  to  move  the  road 
does  not  exist  at  this  time.  An  exception  may  be  applied  at  a later  date, 
provided  all  parties  Involved  agree  on  a relocation  plan. 

Criterion  7 - S20  acres  of  the  EA  area  must  be  surveyed  for  cultural 
resources  and  the  unsuitability  criterion  applied  before  a mine  plan  can 
be  approved.  Mitlgative  measures  (avoidance,  stabilization  and  protection 
or  data  recovery  of  cultural  resource  values)  for  all  portions  of  the  EA 
area,  will  be  implemented  in  the  case  of  presence  of  National  Register 
designated  or  eligible  properties,  prior  to  mine  plan  approval. 

Criterion  15  - 51  acres  of  riparian  habitat  were  identified  as  unsuitable 
because  of  the  high  wildlife  use  which  occurs  in  this  area.  No  exception 
was  applied. 

A total  of  154  acres  of  sage  grouse  winter  range  and  413  acres  of 
antelope  winter  range  were  identified  but  these  areas  were  not  found  to 
be  unsuitable  if  the  following  conditions  are  met:  "A  mitigation  plan  for 
the  sage  grouse  and  antelope  wintering  grounds  will  require  any 
successful  bidder  to  show,  and  the  State  of  Montana  to  agree,  that  all  or 
stipulated  methods  of  mining  will  not  have  a significant  long  term  impact 
on  the  area-wide  species  habitat.  Reclamation  and  management  of 
reclamation  areas,  must  also  provide  suitable  post-mining  habitat.  This 
land  would  then  be  considered  suitable  for  leasing  and  the  mitigation 
plan  would  become  a lease  stipulation.  If  the  State  of  Montana  does  not 
agree  that  reclamation  and  management  of  reclaimed  lands  would  provide 
suitable  post-mining  habitat,  the  wintering  grounds  will  be  excluded  as 
unsuitable  prior  to  issuance  of  a lease.  This  mitigation  does  not 
preclude  the  Montana  Department  of  State  Lands  from  enforcing  its 
selective  denial  and  unsuitability  process." 

Criterion  19  - The  RLM  did  not  find  any  of  the  Squirrel  Creek  AVF  to  be 
unsuitable.  As  part  of  th  CX  and  Wolf  Mountain  Mines  permit  apolications 
process,  DSL  and  OSM  identified  87  acres  in  the  EA  area  to  be  unsuitable 
for  mining . 

The  AVF  determination  overlapped  the  riparian  habitat  delineation  by  47 
acres,  so  the  actual  acreage  found  unsuitable  along  the  Squirrel  Creek 
bottom  was  9i  acres.  The  location  of  these  areas  is  shown  on  Map  3. 


I 


I 


fl  ^ 


rf>-  A * tv 


, « 


■i^ku  -Tx  I 


itvjrt 


Ti 


s,-i*t  ‘‘ni 


t 


l .H'  -’  -'if"  4»*'.  f^'5^■''!'  f • j ■».•-  p’'- 

u"*  ‘-‘’■M  ‘ ' “f  ' '^■''  ••!'*  ■•  ■■.■  ,#  j. 

'A ■■^  v.  -'^  • 

i/,-  (>  1,  )■■.  »>:i  ' ’/  ! r~i  - •''*C.r-! 

- n <',  , tK,  t • ■ •'  I ' '.  ■>•«  ■'  ■??1 

ji'-'u/.  ^sv^fvi'  . •jj.'t  *'3  .*7| 


■ ' •■  N . •;>.  » 

< ' , . •) 


■ ■ , i 
1.,  >•.’■  .• 


:•»•:.*■-  •»<< 


' V 


>■  - 

r ‘i 


i.T  ' 


J i..*i  >-5- ’;  ’.>  ‘W. 

f ' '-  'sc  'FI  I'D  't- ' I ' itf  .i^Ti*, 

. . (.--v,  *;  '.,! -..1  r. ^T^'5a&t<: 


■■,-tt 


J ' - Hf '.  1'i.tn  '■  -^m:  ’f  - <?  -njtVrjJtx;) 

attw 


■Jr  . 


i'  --  ••  f7  >.  •- ^ ^'0' I'  Vjr  La^tj  '1 

' ■•  ■ --•“*  - . r-  'Ajoia;*  •'" 

.n-r  A."  C «?  i 'i^  Iti  .*  '5'‘t  ’ Jifi  <hI'  -j^ 

■f.  ■ I , •■*'■}  J -**  LO^‘  bn»  iiVtiK  =r, 

:r-»‘  . )>•{+  •:*(  .s..'>'|W<"  f 

■ V " 

! ■•  ■ .-.•j  J ^-  ■ ; .■*  , W"  . - ‘ii^  '<fO  PC 

‘ ' 'J't  .■  * Ij  *■'  ' ;i»,-CCJ  S«CTR  > '>9'T  *f" 

'|  ' ' ''t'l  - *"  - * '_  f.fY^  ^ 

• ^ ' , < • ' A'  * <■  .,  'iMa..'  . I’ss^^  ■?!.  ill 


- ;.i;s 


t '*,1  • "C 


1 1 : ">?•  i X 5rt><5  «»t; 'gn 

'•  C4;«. 

' ■■‘J'  • f’*'  1 ■ 

• tn-i ' fi  of.  ‘-•'-.t  r£«T<J  ■'  ® 


:.i. 


■>  • 3'/ ' 


-IJ  r..  (-  ..  s' 

blTsi  J "i  -yiref'^ 


1 


.< 

I^.')!  ,T  ■■  •«.■ 


Xt*/-  J - “js*, 

jl«: ‘,9^.' 

“ :••:  i 

. *;■•  . ' "fi  •*’ Si'  ’ "' 

•<  ''■*  isi  ' *H 


. e i ' n ■ ajs^rf  mo  • JtoW  .jg  r. 

% '^' 

■V  * 

it t «’\* 

^ jW 


' * » rj 


CHAP'^PIP  Vr 
COMSULTATIOM 

In  preparation  of  this  environmental  assessment,  the  Rureau  of  LanH  Manat^ement 
contacted  or  consulted  with  the  following: 

Montana  Department  of  Pish,  Came  5,  '’arks 
•^ntana  Pepartment  of  State  Lands 

Montana  Historical  Society  (State  Historic  Preservation  'Office') 

Montana  Rureaii  of  Mines  and  Ceology 

Montana  Department  of  Natural  Resources  and  Conservation  (Mater  Rights 
Rureau) 

Countv  Engineer's  D^'fice,  Sheridan  Countv,  Womfny 

United  States  Department  of  Agriculture  (Soil  Conservation  Service) 
".S.  ’='lsh  and  NiidUfe  Service 


Also  for  a list  of  indiviUnals  consul  red , refer  to  the  List  of  References. 
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LIST  ov  RETteREmCES 


Geology 


ITSGS  Run_etln  S4l:  Contributions  to  Economic  Geology.  1SG7  n^^t  IT 
The  Sheridan  Goal  ’^ield,  Uyon^ng,  hv  J.A.  "taff 

GX  Ranch  ’’roiect  Report,  Gonsol  idation  Goal  Go.,  Geologic  ^ Guality  Maps, 
Vo  I IT  December  lD7f> 

GX  Ranch  Mine,  Proposed  Mine  ^lan.  Vol . 4.  December  IDS  I 


Soils 


D.S,  Department  of  Agriculture,  Soil  Gonservatlon  Service  and  TT.  S.  Department 
of  the  Interior,  bureau  of  Indian  Affairs  in  cooperation  with  'iontana 
Agricultural  Experiment  Station.  I'^^l.  Soil  Stirvev  of  Rig  FTorn  Gountv 
Area,  Montana. 

M.S.  Denarment  of  Agriculture,  Soli  Gonservatlon  Service,  National  Soils 
Handbook  403. Afa). 

D.S,  Department  of  the  Interior,  Rttreau  of  Land  Management,  IDSl.  Powder 
River  Resource  Area  Management  Eramework  Plan  Draft  Amendment. 

U.S.  Department  of  the  Interior,  Rureau  of  T.and  'tanagement,  IDR?.  Powder 
River  Resource  Area  Management  Eramework  Plan  Final  Amendment. 


Hvdrologv,  Glimate  and  Air  Quality 

Van  Voast,  M.A.,  and  *?'.S.  Thompson.  IDRl.  Hydrology  of  the  Lower  Squirrel 
Greek  Drainage,  Southeastern  Montana,  with  Special  Reference  to  Surface 
Goal  ^fining.  Open  File  Report  R4.  State  of  Montana  Bureau  of  Mines  and 
Geology,  Butte,  MT. 

Man  Moast,  W.A.  and  X.s.  "Diompson.  IDSp.  Estimates  of  Post-Mining  Water 
Quality  for  the  ITpoer  Tongue  River,  Montana  and  Wyoming.  Hydrogeol  ogle 
Mao  S.  State  of  Montana  Bureau  of  '^ines  and  Geology,  Butte,  ’f". 

W.S.  Meoartment  of  Interior.  Biireau  of  Land  Management.  10®!  Powder  River 
Resource  Area  MFP  Amendment. 

Consolidation  Goal  Gomnany.  GX  Ranch  Mine  Application  for  Surface  Mining 
Permit.  IDBl 

Xiewlt  Mining  and  Engineering  Gompany.  Wolf  Mountain  Mine  Surface  Goal 
Mine  Permit  Application,  lop? 

TT.S.  Oeoartment  of  Interior.  Bureau  of  Land  Management,  IDSl.  Site  Specific 
Analysis,  North  Decker  Tract  bv  "EDGo  Environmental 


Cultural 


Gre^g,  Michael  L. 

1^77  A.rchaeologlca''  Survev  of  the  Pearl  Area.  Penort  Investigations 

Mo.  P.  division  of  Archaeology  anH  Cultural  Resources,  Mineral 
Research  Center,  Montana  'tech  Alumni  ’^oun<iation , Putte,  Montana. 

HRA:  Greiser,  Sallv  , Alan  S.  Newell  e<^  . 

CM  Ranch  ^roiect.  Cultural  Resource  Inventory,  ^renared  For 
Consolidation  Coal  Company,  JRieridan,  Nyoraing.  I''  Sept.  IRRl. 
Missoula,  Montana 

CFR  (proposed) 

M.D.  ‘'34hl.l  Criteria  ^or  assessing  lands  unsuitable  for  all  or  certain 

stipulated  methods  of  coal  mining. 


Wildlife 


Amstrup,  Steven  C.  1R76.  Effects  of  coal  strip  mining  habitat  use, 
activities  and  movements  of  pronghorn  antelope.  (Antilocapra 
amerlcana)  . TTnpuhl.  ^rog.  Ren.,  henver  Wildlife  Res.  Center, 

11  pp. 


. l‘^76h.  Effects  o^  coal  strip  mining  on  habitat  use, 

activities  and  population  trends  o^  sharp-tailed  grouse.  TInoubl. 

■^rog.  Rep.,  Penver  ^Midlife  Res.  Center.  I'’  pp. 

. 1177,  Effects  oP  coal  strlo  mining  on  '^ahitat  use, 

activities  and  population  trends  of  shario-ta iled  grouse 
(Pedioecetes  phasianellus)  . TTnpuhl.  TJ-i-og . Rep.,  Denver  wildlife 
Res.  Center.  ?1  pp. 

. l^TRa.  Effects  of  coal  strip  raining  on  habitat  use,  activities 
and  movements  oE  pronghorn  antelone  i Antilocapra  americana)  . TTnptihl.  TJ-^og . 
Rep.,  Denver  Wildlife  Res.  Center.  20  pp. 

. lP7Rb.  Activities  and  habitat  use  of  nronghorns  on  'Tontana- 
TTvoraing  coal  lands,  pp.  270-306  Proc.  of  Eighth  Rlennial  Rronghorn 
Antelope  TJorkshop.  Jasper,  Alberta,  Canada. 

T)iggins,  Dean  E.  1^76.  Effects  of  coal  strip  mining  on  habitat  use  and 
activity  patterns  o^  mule  deer  ( Odocoileus  hemionus)  . TTnpuhl.  Prop. 

Rep.,  T^enver  wildlife  Res.  Center.  21  pp. 

. 1177.  Effects  06  coal  strlo  mining  on  habitat  use  and 
activity  patterns  oE  mule  deer  ( Odocoileus  hemionus)  and  white-tailed 
deer  (0.  vlrginianus) . TTnpuhl.  'Prog.  Ren.,  Denver  Wildlife  Res. 

Center.  '^2  np. 


_ . TO?'*.  Effects  of  coal  strip  mlnins>  on  haHltat  use  anH  activitv 

patterns  of  mule  Heer  (OHocolleus  hemionus)  anH  whl te-ta lleH  Heer 
(0.  vlr^lnianusT  . TTnnuhl.  Prop.  Rep.,  Denver  Res.  Center.  0 pp. 

. 1^70.  Effects  of  coal  strip  mining  on  habitat  use  and  activity 

patterns  of  mule  deer  indocoileus  hemlonus)  and  white-tailed  deer 

10.  virginianusT  . Onpuhl.  Prog.  Rep.,  Denver  'Wildlife  Res.  Oenter.  1?  pp. 

Ooenenhurg,  J.O.,  E.J.  DePnit,  and  W.M.  OUlmuth.  1077.  Wildlife  vegetation 
classification  system.  TTppubl.  Ren.,  Mont.  Agrlc.  Exp.  Sta.,  '^ont.  Otate 
Dn  iv  . , Pozeman . 

. and  E.J.  ^e^ult.  107^.  baseline  wildlife  studies.  Crow  T.ease, 

sout'^eastern  Montana,  107'>-'^h.  T'tont.  Agrlc.  Exp.  Eta.,  Mont.  State  Pnlv., 
Rozeman.  ISO  pp. 

Ecology  Oonsultants,  Incorporated.  107A.  An  evaluation  of  early  autumn 

ponulatlons  of  small  mammals  near  Decker,  ^^ontana.  Renort  for  Peter  Riewlt 
Sons'  Oomnanv,  Sheridan,  Wyoming.  07  pp.  ’='armer,  Patrick  I.  1077. 

Terrestrial  Wildlife  Survev , Pearl  area,  Montana. 

June,  l'*Jh-June,  1077.  "^ech.  Rep.  hv  ’'Testern  Technology  and  Engineering, 
Inc.  for  Shell  ^11  Co.  lOS  on. 

. 107S.  "terrestrial  Wildlife  monitoring  study,  ^earl  area, 

Montana.  June,  1077-Mav,  107S.  Tech.  Rep.  hv  Western  "technology  and 
Engineering,  Inc.  for  Shell  Oil  Co.  142  pp. 

Rnapp,  Steven  J.  , 1077.  Rlrney-Decker  wildlife  study  - Final  Rep.,  Mont.  Dept. 
Fish  and  Game,  Relena.  IhO  pp. 

TjOckhart,  ''’Ichael  J.  , and  Terrence  J.  McEneaney.  107S.  The  effects  of  coal 
development  on  the  ecology  of  birds  of  prev  in  southeastern  Montana  and 
northern  Wyoming.  Wnpuhl.  °en.,  Denver  Wildl.  Res.  Center.  10  pp. 

, Terrence  P.  McEneaney,  and  Albert  L.  Parting,  Jr.  1077.  The 

effects  of  coal  development  on  the  ecology  of  birds  of  prey  in  southeastern 
Montana  and  northern  Wyoming.  Ann.  Prog.  Ren.  Denver  Wildl.  Res.  Center. 

Olson-El liott  and  Associates.  1P7Q.  gx  Ranch  environmental  base  evaluation, 
■^inal  Report  to  Consolidation  Coal  Company,  Sheridan,  Wyoming. 

OEP  Research,  losi.  Wildlife  Inventory,  CX  Ranch  Mine  Proiect,  Volume  II. 

Mine  Plan  submitted  for  Consolidation  CoaT  Company,  Sheridan,  ''Wyoming. 

Renewable  Resources  Consulting  Services,  Ltd.  1D7R.  Study  of  small  mammals 
in  relation  to  strip  mining.  Prog.  Rep.  to  Decker  Coal  Company.  25  pp. 

Environmental  Consultants.  1D77.  Wildlife-Spring  Creek  Project.  Rep 
to  Northern  Energy  Resources  Co.  J1  pp. 
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